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HHOSICHUTEJIbHAA 3AIINCKA

IMporpamma 1o yueGHOMY npeamery "Buonmorus" (najiee - GHONOIHA) HA YPOBHE CPEAHETO OOLIEro
obpaszoBanus paspaGorana Ha ocHoBe @ezmepanpHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
ob6pazopanuu B Poccuiickoit ®enepanum», PI'OC COO, Konnenuuu npenoaasanus y1ebHOro npeamMera
«Buonorus» ¥ OCHOBHEIX MOJIOXKEHUH (enepanbHoll pabodeil MporpaMMel BOCITHTAHK.

VueOHbiii npeameT «buonorusy» yriyonéHHOro ypoBHs u3ydeHus (10—11 kiaccer) SBIsAETCS OAHAM
13 KOMIIOHEHTOB INpeaMeTHO#N olOnactu «EcTecTBeHHO-HayuHble IpeaMeThl». COTNacHO IIOJIOKEHHSIM
®I'OC COO mpoduasHbie ydeOHBIE NpPEIMETHI, HM3ydaeMble Ha YIIyOIEHHOM YPOBHE, ABJIAIOTCH
cmocoboM mupdepennmanuu oOydeHHS Ha YpPOBHE CpeAHEro o0mero oOpa3oBaHMs M IIPU3BAHBI
ofeceunTh  IPEEMCTBEHHOCTH  MEXIY OCHOBHBIM  OOIMMM, CpeaHMM  oOImMM,  CPEIHHM
podeCCHOHANIBHBIM U BBICHINM 00pa3oBaHueM. B TO ke BpeMs KaXIbIH U3 3THX y4eOHBIX NPEIMETOB
JIOJDKEH OBITH OpPHUEHTHPOBAaH Ha TNPHOPUTETHOE peHIeHHEe 00pa3oBaTENBHBIX, BOCIMTATE/IBHBEIX U
Pa3sBHBAIOIIHX 3a/a4, CBA3aHHBIX ¢ NMpodopueHTanuell oO0ydaromuxcs 1 CTUMYJIHPOBaHHEM HHTEpeca K
KOHKPETHOH OONaCTH HAay4yHOro 3HAHWS, CBA3aHHOTO C OHONOTMEH, MEIUIMHOM, 3KOJIOTHEH,
[ICUXO0JIOTHEH, CIOPTOM U BOCHHEIM JIEJIOM.

[IporpamMma no yueOnoMy npeamMery "buonorus" na€t npeacTaBlICHUE O LIETU U 3a4a4ax U3yYeHMs
yaeOHoro npemmera «buosorus» Ha yriayOlEHHOM YpPOBHE, OlpenenseT o0s3aTeNlbHOe (MHBapHAHTHOE)
MIpeIMETHOE COJEPIKaHue, ero CTPYKTYPUPOBAHUE IO pa3yieliaM M TeMaM, paclpejesieHHe II0 KiaccaM,
PEKOMEHIYET IOCIACAOBATENBHOCTh H3Y4YeHMs YJYeOHOro Marepuala ¢ YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH y4eOHOrO mpolecca, BO3pacTHBIX oco0eHHocTell obydarommxcs. B
IporpaMMme 1o OHONOTHH peali30BaH MIPUHIUI IIPEEMCTBEHHOCTH ¢ M3y4YeHHMeM OMOJOTMH Ha ypOBHE
OCHOBHOT0 00mero obpaszoBanus, 6marogaps dyeMy IIpOCMAaTPHUBAETCS HAMIPABJICHHOCTH Ha IOCIIENYIONIEE
pa3BuTHEe OHOIIOTHYECKUX 3HAHWM, OPHUEHTHUPOBAaHHBIX Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYyYHOTO
MHPOBO33PEHMS, 3KOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUH O 3J0poBOM oOpa3e >KU3HH, Ha
BOocnHuTaHue OEpeXHOro OTHONICHHsS K OKpYXKalolel mpuponHo# cpexe. B mporpamme no Owmosoruu
TaK)ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mpemMera «buonorms» B peamusaiuu TpebdoBanuid OI'OC
COO x nnaHupyeMbIM JHYHOCTHBIM, METanpeIMETHHIM M IPEIMETHBIM pe3ysibTaTaM OOydeHHsS U B
GOPMHPOBAHHE OCHOBHBIX BHIOB yueOHO-TIO3HABATEIHHON NESTENBHOCTH OOYHUAIOMIHXCS [0 OCBOSHHMIO
coJepxxaHus 6uonormdeckoro o0pa3oBaHus Ha YPOBHE CpeAHEr0 00IIero o0pasopaHusl.

VueOublii npenmer «buonorus» Ha ypOBHE cpemHero oOmero o0Opa3oBaHHsS 3aBepiIacT
Omonormyeckoe oOpa3oBaHHe B IIKOJIE W OPHEHTHPOBAH HA paclIMpeHHe M YriiyOjeHHe 3HaHUM
0o0yJaroIuXcsi O XMBOM HPUPOJE, OCHOBAX MOJIEKYJSPHON U KIIETOYHOM OHONOTHE, SMOPHOIIOTHH U
OMOJIOTHH pa3BUTHS, TEHETHKH, CEIEKINM, OHOTEXHOIOTHH, SBOJIOIIMOHHOTO YUCHHS B SKOJIOTHH.

- Usyuenme yueGHOro mpeamera «BHOJOTHSA» Ha YIIyGIEHHOM YpDOBHE OPHEHTHPOBAHO HA
IIOArOTOBKY 06YJalomuXcs K MOCIeIyIOIeMy IIONy4eHHIO GHOIOrHYecKoro oGpa3oBaHus B By3aX H
OprasM3aliiaX cpeaHero mpodeccuoHambHOTO oOpasoBaHus. OCHOBY €ro COAEPKaHHS COCTABISET
cucreMa OHOJIOTHYECKMX 3HAHMM, HONYYCHHBIX NPH H3YUEHHH OOYYAIOIMMMUCH COOTBETCTBYIOIIHUX
CHUCTEMATHYECKHX pa3/ieNIoB OHOIOTHH Ha YPOBHE OCHOBHOIO o0mmiero oOpasomanus, B 10 kiaccax 3T
3HAHMS TOJYJalOT pasBuTHE. Tak, paclIMpeHBl W YrIyOJieHb OHMOJIOTHYECKHE 3HAHHS O PACTEHHSX,
YXXHBOTHEBIX, Ipubax, 6aKTepHaX, OpraHu3Me 4eJIOBeKa, OOIIMX 3aKOHOMEPHOCTSX XKH3HH, TOTOTHUTEILHO
BKJIFOYCHB OHONIOTHYECKHE CBEJCHHA IPHKIANHOTO H IIOMCKOBOTO XapakTepa, KOTOPHIE MOXHO
UCMOJIL30BATh KAK OPUEHTHPH! JJIs MOCeqyIomero Beidopa npodeccrn. BozmoxHa Takke MHTErpamus
OHMONIOTHIECKMX 3HAHUH C COOTBETCTBYIOUIMMH 3HAHHUAMH, TIOMYYSHHBIME O0YJYAIOUIUMUCS [IPH U3YYEHUH
GbH3UKY, XUMUH, Teorpaduy 1 MaTeMaTHKH.

CrpykTypa mporpaMMel 1o y4eOGHoMYy InpeaMmery "Buonorus” oTpaxaer CHCTEMHO-YPOBHEBBIA H
9BOJIOLIMOHHEIM NOAXOABI K m3ydeHHIO Owonoruu. CormacHO ©M, HU3YYalOTCS CBOHCTBA H
3aKOHOMEPHOCTH, XapaKTEpPHbIe Ui JKMBBIX CHCTEM pa3sHOTO YPOBHSA OpraHu3allud, OBOJIOLMH
opraH'HqCCKo:ro MHpa Ha 3eMile, COXpaHEeHUsT OHOIOrHYecKOro pa3HooOpasus mianersl. Tak, B 10 kiacce
M3Yy4YalOTCsl OCHOBBI MOJIEKYJSAPHON M KJICTOYHON GHOJOTHH, 3MOPHOJIOIMM ¥ OHOJOTHH pa3BUTHS,
TCHETHKH ¥ CEJCKIUM, OHUOTEXHOJIOTHM H CHHTETHYCCKOM OHONOIWH, AaKTYaIH3MPYIOTCS 3HAHUS




obydaromuxcs mo GoTaHHKe, 300JI0THH, aHATOMHH, (u3monormu yenoBeka. B 11 xiacce u3ywarorcs
SBOJIOLIHOHHOE YUEHHUE, OCHOBBI 9KOJIOTHH U yueHue o 6uocdepe.

YueOHbIH npeaMer «buosiorus» Npu3BaH 00eCcleUUTs OCBOEHHE o6yqafomuMnc;1 OHOJIOrHYeCKUX
TEOpHUil M 3aKOHOB, HIeH, IPUHIIUIIOB U IIPaBUJL, JEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, 3HAHUN O CTPOEHHH, MHOr000Opa3uy U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOILYJIALMH,
OMONeHO03a, AKOCHCTEMBI, O BBINAIOIIMXCS HAYYHBIX JIOCTIXKEHUSX, COBPEMEHHBIX MCCICIOBAHUSX B
OuoJ0rNY, NPUKIANHEIX acleKTax OuojorHyeckux 3HaHuM. [ pa3BUTHS M NoOIAepXKaHHUS HHTEpeca
06yJalomuxcs K OWONOTMM HApsay CO 3HAYATENHHEIM OOBEMOM TEOPETHUYECKOTO MaTephaia B
COJIEpP’KaHMK IPOrpaMMBl MO OHOJOTHHM IIPETyCMOTPEHO 3HAKOMCTBO C HCTOpHEH CTaHOBJIEHHUS H
pa3BUTHUS TOW UM UHOM 06nacTy OMOIOTHH, BKIIAIOM OTE€UECTBEHHBIX U 3apyOEIKHBIX YUEHBIX B pEIICHYE
BAKHEHIINX GHOJOTMIECKHX U SKOJIOTHIECKUX POOIEM.

Ilenp wu3ydyeHus yueOHoro npeamera «buomorus» Ha YriayONEHHOM YpPOBHE — OBJIAJEHUE
00y4JaromuMUCs 3HAaHUSMH O CTPYKTYpHO-QYHKIIMOHAIBHOM OpraHU3aIliH )KUBBIX CHCTEM Pa3HOrO paHTa
U npuobpeTeHre yMEHHI HCIOJb30BATh OTH 3HAHUSA B (HOpPMHpPOBAHMM HHTEpeca K ONpeneI&HHOU
obnmactu mnpodeccHOHANBHOM AESTeNbHOCTH, CBS3aHHONH ¢ Owonoruei, win K BBIOOpY yueGHOTO
3aBeICHUA TS POJIOIDKEHMS OHOJIOTHYECKOro 00pa3oBaHusl.

HocTiokenue nenu u3ydeHHs yueOHoro mnpeamera «buonorus» Ha yriayOnEHHOM YpOBHE
obecrieuuBaeTCs peNICHUEM CIIEAYIOMUX 3a1ad:

~OCBOCHME OOYYarOIMMUCS CHCTEMBI OHMOJIOTHYECKMX B3HAHHUi: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpHSAX, KOHLEIIMAX, THUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U MPaBWIaX, COCTABIIAIOMIUX
COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KAapTHHY MHpa; O CTPOSHHM, MHOroobOpa3suu U OCOOEHHOCTSIX
Omosornueckux cucreM (KJIeTKa, OpranusM, IOMyIsuus, Bia, OHoreonenos, 6uochepa); 0 BBIIAIOMIMXCS
OTKDBITHSIX U COBPEMEHHEBIX UCCIIENOBAHUAX B OHOJIOTHH;

O3HAKOMJICHHE OOYYaroIMXCs € METONAMH ITO3HAHWSA JXMBOW IIPUPOMBL HCCIICHOBATEIBCKAMMU
METOHAMH OHOJIOTHYECKHX HayK (MOICKYJSAPHOM M KJIETOYHOU OMOJIOruu, SMOpPHOJOTHH U OHOJIOTHH
pasBUTHs, TC€HETHKA H CEJEKIHH, OUOTEXHOJOTMH U CHHTETHYECKOH OWOIOTHM, IaJIC€OHTOIOIHH,
3KOJIOTHH); METOJAMHU CaMOCTOSITEILHOIO IIPOBEICHHUS OHOJOIHYECKHAX HCCIIE0BAHUM B 1a00paTOpHy
B IIpupoxe (HabmoneHne, U3MepeHne, YKCIIEpUMEHT, MOIETMPOBaHKE);

' ‘opndfeHHe OoOydaloOUIMMHCA YMEHHSMH: CaMOCTOATENBHO HAXOAWTh, AHAJIU3HPOBATH U
MCIIOJIE30BAaTh OHOJOrMYECKY!0 HMHQOpPMAlMIO; IIONB30BAaThC OWOJIOTHUECKONH TEPMHHOIOTHEH U
CHMBOJIMKOM; YCTaHABIMBAaTh CBS3b MEXKIY Pa3BUTHEM OHOJIOTMH H COIHANBHO-3KOHOMHUYECKMMH H
SKOJIOTHYECKMMH TIpoOJIEMaMH YeNIOBEUECTBA; OIICHWBATH TOCIEACTBHSA CBOEH JEATENHHOCTH IO
OTHOUICHHIO K OKPYXaroIlel NPHPOIHOH cpene, COOCTBEHHOMY 3JOPOBBIO M 370POBBIO OKPYKAIOIIMX
JONIeH; OOOCHOBBIBATE M COOMIONATH Mephl NPO(HIAKTHKH HHGEKUHMOHHBIX 3a00JeBaHMi, IpaBHiIa
HOBelieHUss B MpuUpoAe M obecmeyeHHs OE€30IACHOCTH COOGCTBEHHOM IKM3HENEATENLHOCTH B
YpE3BbMANHBIX CUTyallMsIX IMPHPOJHOrO M TEXHOTEHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMEHHBIE
HayUHEIE OTKPHITHS B 0GIACTH GHOIOTHY;

pasBuTHe y OOydYaroIUXCs HMHTEIEKTYyallbHBIX M TBOPYECKUX CIIOCOOHOCTEM B IPOLECCE
3HAKOMCTBA C BBIJAIOINMMMCA OTKPBITUSMH H COBPEMEHHBIMH KCCIEJOBAaHUAMH B OHOJIOTHH,
pemmaeMbIMH €0 Ipo0jeMaMH, METOHOJIOTHEH  OHONOTHYECKOTO  WCCIIENOBaHUsA, NPOBEACHUS
9KCHEPUMCHTAIBHBIX MCCIICAOBAHUH, pelneHns OHONOTHYEeCKHX 3a1ay, MOAEIHUPOBAHMS OHONIOTHYECKUX
OOBEKTOB M IPOIECCOB;

' BOCITATaHHE y 06YJAIOUIHXCS [IEHHOCTHOTO OTHOIIEHHS K XHBOH IIPUPOJIE B IIEJIOM U K OTACIIBHBIM
¢€ oOBbexkTaM M SBICHHAM; (GOPMHPOBaHHWE OKOJOTHUECKOH, TeHETHYECKOH TI'DAMOTHOCTH, OOIUei
KYJIBTYPBI IIOBEJEHUS B IIPUPOIC; MHTETPAIIUH €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOperenne  OOy9aroIMMHCA KOMIIETEHTHOCTH B  DPAlMOHAILHOM [PHPOAONONL30BAHUH
(cobmonenne NpaBuNl NOBEJCHHS B NPHUPOIE, OXPaHbl BUIOB, SKOCHCTeM, OHOChEpHI), COXpaHECHUH
COOCTBEHHOTO 3I0POBBS H 3HOPOBbA OKPYXAIOIMX JnoAed (cobmosmeHHs Mep HPOQHIAKTHKH
3a0oneBanuii, = obeclieucHHe 0E30MACHOCTH S KM3HENEATENHHOCTH B  UPe3BHIYANHBIX  CHTYAIHAX




IIPAPOJHOTO M TEXHOI'CHHOTO XapaKkTepa) Ha OCHOBE HCIOIB30BaHUS OHOIOTHYECKUX 3HAHUN U YMEHHM B
IOBCEIHECBHOMN XHU3HH,

. .CO3JIaHHE YCIOBHM IJISI OCO3HAHHOTO BEIOOpa OOYHAIOIMMHUCS HHIMBHAYAIEHOM 00pa3oBaTenbHOR
TPAeKTOPHH, CIOCOOCTBYIOINEH  mocieayomeMy INpodecCHOHAIBHOMY — CaMOOINPEACICHHIO, B
COOTBETCTBHY C HHIUBHAYAILHEIMU HHTEPECAMH U OTPEOHOCTSIMH PETHOHA.

O6lImee YMCIIO YacoOB, OTBEACHHBIX Ha H3ydeHUe OHMOJIOrHMHM Ha yIIyOJIEHHOM YPOBHE CPEIHErO
obiero obpasoBanus cocrapisger B 10 wracce — 102 gaca (3 gaca B Heznemo). O100p OpraHn3alUuOHHBIX
$hOpM, METOZIOB M CPEICTB 06YUEHUS GHONOTHH OCYIIECTBIIETCS ¢ YUSTOM CIEU(HKH €ro COIEpIKAHMS
U HaNpaBJICHHOCTH Ha IIPOJOJDKCHHE OHOJOIHMUecKOro o0pa3oBaHHS B OpraHU3AlMIX CPEIHEro
Ipo¢eCCHOHATHHOTO W BHICIIETO 00Pa30BaHMS.

OO6s3arelbHBIM ~ YCIIOBHEM IIpH  OOyYeHHWH OWOJNOTHMM Ha YriayOJNEHHOM YpOBHE SBISAETCA
IIpOBeJIeHHe JIabOpaTOPHBIX M IpakTHdeckux paboT. Taioke ydacTue oOydaronuxcs B BBIIOJHEHHH
MPOEKTHHIX H yU4eOHO-HCCIEN0BaTENbCKIX PaboT, TEMATHKa KOTOPBIX OIPECIIIeTCS YIUTelleM Ha OCHOBE
HUMEIOIIMXCS MAaTEPHATBHO-TEXHHYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHH.




COJAEPKAHUE OBYYEHMSI

10 KJIACC

Conepxanue NPOrpamMMBI, BBIIENEHHOE KYPCUBOM, HE BXONWT B IPOBEPKY OCYIapCTBEHHOH
urorosoit arrecranuu (I 1A).

Tema 1. buosorus kak Hayka

CoBpeMenHas GuoONOrHs — KOMIUIEKCHas Hayka. KpaTkas MCTopus pasBuTHA OHOJOTHH.
Bronornueckrue HayKd M M3ydaeMble MMHU NpoOiieMbl. PyHIaMEHTANBHEIE, IIPUKIATHBIC U IIOUCKOBHIC
HAYUHBIC UCCIICTOBaHNs B OMOJIOTHH.

3nauenue Owonorud B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOHW KapTHHBI MHpA.
ITpodeccun, cBs3aHuble ¢ Omonorueid. 3HaucHHEe OHMOJIOTMH B IPAKTUYECKON NEATEIHHOCTH YEJIOBEKA!
METHUIHHE, CETECKOM X034HCTBE, TPOMBIIUICHHOCTH, OXPaHe MPUPOJIHL.

JlemoHcTpamun

IMoprperw: Apucrorens, Teoppacr, K. Jlunneit, XK. b. Jlamapkx, Y. Japsun, V. I'apse#i, I
Menjziens, B. Y. Bepnanckmii, U. I1. IlaBmos, . Y. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, /x. Yorcon, @. Kpuk, J1. K. benses.

Tabmunsl u cxeMbl: «CBA3b GHOJIOTHH C IPYTUMH HayKaMuy, «CrucTeMa OHOJIOTHUECKHUX HAYK.

Tema 2. JKuBble cuCTEMBbI H HX H3y4eHME

XKuBbie cHCTEMBI KakK MpeaMeT H3ydeHus Ouonorud. CBOHCTBA KMBBIX CHCTEM: €IUHCTBO
XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTH, CIOXKHOCTB M YIOPSATOYEHHOCTH CTPYKTYPEL,
OTKPBITOCTb, CaMOOPIaHM3AMs, CAMOBOCIIPOU3BE/IEHHUE, DAa3IPaXKUMOCTh, H3MEHUHBOCTH, POCT H
pa3BUTHE. ' v

VpOBHH OpraHM3aI[ii JKHBBIX CHCTEM: MOJIEKYISPHBIH, KIETOUHBIH, TKAHEBbIH, OPraHA3MEHHEINH,
MONYIAIMOHHO-BUAOBOM,  OKOCHCTeMHBII  (OmoreonmeHoTuueckuit), Oumocdepnwmi.  Ilpomeccsr,
IPOUCXOASAINNE B JXUBBIX cucTeMaX. OCHOBHEIC IIPU3HAKHK >KHMBOro. JKM3HB Kak (opMa CyIIeCTBOBAHMS
matepun. Hayku, n3ydaromue JKUBbIE CUCTEMBI Ha Pa3HbIX YPOBHSX OPTaHU3aIHiL.

- -H3yuenme IKHMBBIX cHcTeM. Mertonasl Ouomormdeckoif Hayku. HaGmozeHue, un3MepeHue,
OKCIIEPUMEHT, CHCTEMATH3alMs, MeTaaHanu3. IIoHATHE O 3aBHCHMOH M HE3aBUCHMOHM MEPEMEHHOM.
[Tnanuposanue skcuepuMenTa. IlocTanoBka U mpoBepka runotes. Hynesas runoresa. [lonstue BEIOOPKH
U €& JOCTOBEpHOCTh. Pa30poc B Omosormdeckux naHHBIX. OICHKA JOCTOBEPHOCTH MOIYYEHHBIX
pe3yIBTATOB. TIpHUHHEI HCKAXEHHS Pe3yIIbTATOB dKCIIepUMenTa. IIoHsTHE CTaTHCTHYECKOTO TeCTa.

JeMoHcTpanuu
-« Tabmumel 1 cxempl: «OCHOBHBIE IIpH3HAK¥ JXU3HM», «buHoiormyeckue cuctems», «CBoiicTBa
XKHBOM MaTepum», «YPOBHH OPraHHM3alldH JXMBOH NpHPOIsD, «CTpOoeHHE XUBOTHOH KIETKH», « TKaHK
KHUBOTHBIX», «CHCTEMBI OPraHOB YeJIOBEUYECKOIo opraHu3May, «buoreonenos», «buocdepa», «MeTonsl
M3YUEHHS KHBON IIPHPOIBI». ,
OGopymoBanue: 1abopaTopHOe OOOpYAOBaHWE il TNPOBENCHHS HaOIIONCHHMN, H3MEPEHHUI,
SKCHepﬁMCHTOB. '
... JIpaxTH4eckan pabora «/cronb3oBaHue pa3InUHBIX METONOB IIPH U3YUCHHUH KUBBIX CHCTEM).
Tema 3. buonorus kierkn
Krnerka — cTpykrypHO-QYHKIIMOHANBHAS €AMHULA XXUABOTO. VICTOPHS OTKpPHITHS KICTKH. PaGoTei P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIsann, M. llneiinen, P. Bupxos). OcHOBHBIE MOTOXEHHUS
COBPEMEHHOM KIIETOYHOU TEOPUH. '
Metonbr MoJeKyIApHON M KIETOUHON GMOJNOTHH: MHKPOCKOMHS, XpoMaTorpadus, snexTpodopes,
METOJ  MEYEHBIX arToOMOB, Iu(pdepeHImanbHOe NEHTPUPYTHPOBaHHUE, KYJIBTHBUPOBAHUE KIIETOK.
Hzyuenue @uxcuposannvlx Kiemox. IJEKTPOHHAI MUKpOCKomus. Koughoxanbnas MUKpoCKORusL.
Bumanvnoe (npuscusnennoe) usyuenue xiemox.
- JIeMOHCTpanuu /
IToptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. Ilineiinen, P. Bupxos, K. M. bap.




Tabmums! 1 cxeMbl: «CBETOBOM MHKPOCKOI, «DJIEKTPOHHBI MUKDPOCKOI, «McTopusi pa3BUTHS
METOJIOB MUKPOCKOIIHH.

OGopymoBaHue: CBETOBOM MMKPOCKOI, MHKpONpeENaparbl pacTUTENbHBIX, JKABOTHBIX H
OaKTepHUaTbHBIX KIIETOK.

o IlpakTuueckas pabora «M3yueHwe METOOB KJIETOYHOM Omomormm (xpomarorpadus,
anextpodopes, mudpepennuransaoe nesTpudyrupopanue, IIP)».

Tema 4. XuMu4ecKasi OpraHu3anus KJIeTKH

XUMHYECKHI COCTaB KJIETKH. Makpo-, MHKpPO- U YIBTPAMHKPO3IeMEHTH. Boma u €€ ponbk Kax
pacTBOPHUTENS, PEarcHTa, yYaCTHE B CTPYKTYPHUPOBAHWH KIIETKH, TEIUIOperyisuuy. MuHepanbHbie
BEIIECTBA KJIETKH, MX OHoyioruyueckas posib. Poiib KaTHOHOB 1 aHUOHOB B KJIETKE.

‘OpraHn4ecKue BellecTBa KJIETKH. Buonorudeckue monmMephbl. benku. AMWHOKUCIOTHBIM COCTaB
6enkoB. CTpyKTypHl OeakoBOi MoJiekyJbl. IlepBuuHas cTpykTypa Oenka, menTuaHas cBA3b. Bropuunas,
TpPEeTHYHAs, YEeTBEPTHYHas CTPYKTyphl. [enarypamus. CpolictBa OenxoB. Knaccuduxanus Oenkos.
Buonorugeckne Gpynknuu 6enkoB. IIpuonsr.

VYrueoasl. MoHocaxapuabl, TUCaXapwIbl, OJHArocaxapuisl ¥ monucaxapuiasl. OOmui I1uaH
CTPOCHUSA M (PU3UKO-XUMHUECKUE CBOMCTBA yriIeBOIOB. bruonorndeckue GpyHKIMK yIIeBONOB.

- Jlumuper. Tuapodunsmo-ruapodobusie cBoiictBa. Knaccudukamus mununoB. TpHUrIALEpUAB,
dochormmmabl, BOCkH, cTepouasl. bronormueckue Gyuximyy mnmugos. O0mme cRocTBa OHONOIMUECKIX
MeMOpaH — TeKy4ecTbh, CHOCOOHOCTH K CaMO3aMbIKaHHUIO, TIOIYIPOHUITAEMOCTb.

- Hyxnemnossie xucnotel. JIHK u PHK. Ctpoenne nyknenHoBblx Kuciaor. Hyxneotunst. [IpuHnun
KoMHHeMeHTapﬁOCTH. [Ipauno Yapradpoda. Crpykrypa JHK — nBoitHas cnmpans. MecTOHaXOXACHHE U
ouosornueckie pyaknun JHK. Buaer PHK. @yaxuuu PHK B kietke.

" Crpoenue monekynbl AT®. Makposprudeckue csizu B Monekyie AT®. buonoruueckue GyHKINN
AT®. BoccraHoBlIEHHBIE IEPEHOCUNKHU, UX QYHKIIUH B KIeTKe. Jpyaue nykneozuompugpocgpamot (HT D).
CexsenupoBanue JIHK. Memoov: cenomuru, mpanckpunmomuxu, npomeomMuKiy.

CrpykrypHas ~Ouonorusi: OHOXHUMHYECKHE HM OHOPH3MUYECKHE UCCIICIOBAaHUS COCTaBa H
IIPOCTPAHCTBEHHOM CTPYKTYpHI OMOMOJIEKYI. Modenuposanue cmpykmypel U QYHKYUil OUOMONEKYL U UX
Komnnekcoe. KomnvlomepHuiti Ou3aiin U Opeanuyeckuii cunme3 6UOMONIEKY U UX HENPUPOOHBIX AHANO208.

" - JleMOHCTpAMH

Ioptpersr: JI. Homunr, JIx. Yorcon, ®. Kpuk, M. Vunkuuc, P. ®pauxnmun, ®. Courep, C.
IIpy3unep.

Juarpammsl: «Pacrpenenenne XMMHUECKHX 3JIEMEHTOB B HEXHBOM Ipupone», «PacrpenereHre
XHMHYECKHX 3JIEMEHTOB B XKUBOM MPUPOIEY.

Tabmuner 1 cxemsn: «llepuoguyeckast TabIuIa XUMHYECKHUX JIEMEHTOBY, «CTpOESHHE MOJIEKYJIBI
BOILIY, «BemecrBa B cocTaBe OpraHmsMoBy», «CTpoeHHe MOJIEKYNb! Oernkay, «CTpPYKTYpHl GEIKOBOM
MOJIEKYIBI», «CTpOEHHE 'MOJIEKYJI YIVIEBOXOB», «CTpoeHHE MOJeKyl IunuaoB», «HykienHoBEIE
KUCIOTED, «CTpoenne MoneKyisl ATDy.

O6opynoBanue: XuMU9IecKas Mocyia U 000pyIOBaHHE.

Jlaboparopnas padora «O6HapyxeHIe 6€lKOB C IOMOIIBIO KAYECTBEHHEBIX PEAKITHE.

Jlaboparopnas pabora «lMccrenoBaHue HYKICHHOBBIX KHCIOT, BEBIACICHHBIX M3 KIETOK
Pa3IHYHBIX OPraHU3MOB».

Tema 5. CTrpoenue u QyHKIHU KIETKH
- Tumel KIETOK:  JyKapumoTHYecKas M IpokapuoTudeckas. CTpykTypHO-QYHKIHOHAILHEIE
00pazoBaHKST KIETKH.

Crpoenne npokapuoTuueckoif kierku. Kirerousas crenxa Gakrepmii u apxeii. OcobeHHOCTH
CTPOCHHSI TeTePOTPOPHOH M aBTOTPOdHOM HPOKAPHOTHYECKHMX KJIETOK. MeECTO M pojib HPOKAPUOT B
O6uoneHo3ax.

Ctpoenne u (QyHKIIMOHMPOBAaHHME OJYKapMOTHYECKOM KNeTKU. [lnasmaTmdeckas MeMOpana
(wiasmanemma). CTpyKTypa masMaraueckoil MeMOpanbl. TpaHCIIOPT BEINECTB Yepe3 IIa3MaTHYECKyIO
MeMOpany: naccuBHEIM (auddysus, obneruénnas nuddysus), akTUBHBI (NEPBHYHBIA U BTOPHYIHEIMN




aKTHBHBIA Tpascmopt). IIONynmpoHHIIaeMOCTh MeMOpaHEL Pa6oTa HATpHii-KaTMeBOTO HAcoca.
DHIOLMTO3: MHHOIMTO3, haromuTos. Dx3onutos. Kinerounas crenka. CTpyKTypa M GyHKIMM KIETOHTHOH
CTEHKH pacTeHul, rpuOoB. ‘

Huromnazma. Ilurozomb. IluTockenmer. JIBmkeHue nuTOILIa3Mbl. OpraHowasl  KJIETKH.
OnsoMeMOpaHHBIE OpPraHOMABI KIETKH: BSHjomnasmatudeckas cetrb (OIIC), anmapar [ompmxw,
JU30COMBI, MX CTpoeHHe U (PyHKuHU. B3auMocBI3bp 0HOMEMOpaHHBIX OpraHouuoB Kietku. CTpoeHne
TPaHYJSIPHOTO pEeTHKYIyMa. Mexanusm Hanpaenenus 6enxoe ¢ IIIC. CuHTE3 pacTBOPHUMBIX OEIKOB.
Cuntes xiIeroyHsix MeMOpan. [magkmii (arpaHyisSpHBIM) 3HIOIUIA3MATHYECKUH  PETHUKYIIYM.
CexperopHas ¢yskus annapara [onsmxu. Moougurayua 6enxos 6 annapame I 'onvoxncu. Copmupoexa
benxoe 6 annapame IonvOxxcu. TpaHCOPT BEINECTB B KJIETKE. Bakyonu pacTUTENBHBIX KIETOK.
Knerounsii cox. Typrop.

IlonyaBTOHOMHEIE OpPraHOUIH KIETKA: MUTOXOHAPHH, ILTACTUIEL. [Ipoucxoicoenie Mumoxonoputi
u nnacmuod. Cumbuozenes (K.C. Mepeockoscruii, JI. Mapeynuc). Ctpoerrne 1 QyHKIHU MATOXOHIPUI U
wiactul. IlepBuuHble, BTOPHYHBIE U CIOXHBIE IUIACTHIB  (OTOCHHTE3HPYIOUIUX JYKApHOT.
X7OpOIIacThl, XpOMOILIACTEL, JIEHKOIUIACTHI BRICHINX PACTECHUIA.

Hemem6pannbie oprasouas! kinerku CtpoeHue M GYHKIIMM HeMeMOpaHHBIX OPTaHOUIOB KJICTKH.
PuGocoMmel. IIpomesicymounvie gunamenmor. MUKPOGUIAMEHTHL. AKmMUHOBble MUKPOQUIAMEHMPbL.
Menneyssle KIETKH. AKMUHO8bie KOMNOHEHMbl HeMbiueuHblx Kiemox. Mukporpyoouku. KieTodHsiii
ueHTp. CTpoeHHE M- IBHXKCHHE JXTYTHKOB M PEeCHHYEK. MUKpOTpyOOUKM IMMTOILIa3MbI. LleHTpHOIb.
benxu, accoyuuposannvie ¢ muxpoguramenmamu u mukpompybouxamu. Momopmuie 6enxu.

Anpo. Obonouka siapa, XpOMaTHH, KapHoIia3Ma, SAPHIIKA, WX CTpoeHre ¥ GyHKIUH. Snepubii
GenxoBbIi MaTpuKc. [IpOCTpaHCTBEHHOE PACIIONOKEHAE XPOMOCOM B HHTEP(A3HOM sAzpe. Dyxpomamun u
2emepoxpomamur. benku xpoMaTwHa — TUCTOHBL JJunamuxa soepnoii obonouxu 6 mumo3se. SAOeprviil
mpancnopm. ‘

Knerounsie Brmoyenus. CpaBHUTENBHAs XapaKTEPHUCTHKA KIETOK JYKApUOT (PaCTHUTENBHOM,
JKUBOTHOM, rpuOHO).

- J{eMOHCTpaIHM

THoptpetsr: K.C. Mepexkosckwnii, JI. Mapryiuc.

.. Tabnuuer u cxeMmbl: «CTpoeHHE SYKapHOTHYECKOH KieTkh», «CTpoeHHe >KHBOTHOM KIETKH»,
«CTtpoenne  pactuTenpHOM  Kietkm», «CTpoeHHMe  MUTOXOHApHHM»,  «Smpo»,  «CTpoeHue
IIPOKapUOTHUYECKOM KIIETKI».

O6opyznoBaHue: CBETOBOH MHKPOCKOI, MHKPOIpENapaThl PAacTHUTENBHBIX, JXHBOTHBIX KJIETOK,
MHKpOIIpenapaTsl 6akTepHalbHBIX KIIETOK.

JIaGopaTopnas pabora «/3ydyenne CTpoeHHS KIETOK Pa3IMIHBIX OPTaHA3MOBY.

. IIpakTmueckas padora «M3yueHue CBOMCTB KIETOUHOM MeMOpaHbI».

Jlaboparopnas pa6ora «Vccrenosanue IIazMonu3a | AEILIa3sMOJIN3a B PACTHTEIBHBIX KIETKAX).

IIpaxTHaeckas padora «M3ydyeHue IBIKEHUS UTOILIA3MBI B PACTUTENIHHBIX KIETKAXY.

- Tema 6. O6MeH BemecTB U IIpeBpamieHNe YHEPIHHA B KJETKe

ACCHMHIIAIIME M OUCCHMIIALMS — JBE CTOPOHBI MeTabomu3Ma. Tumsl o6MeHa BeEecTB:
aBTOTPOQHBIH U reTepoTpodHBIA. VYyacTHe KHMCIOpPoJa B OOMEHHBIX IIpOIecCaX. JHEPreTHUEcKoe
obecmeuenne KieTku: npeBpamenne AT® B 0o6GMeHHBIX mporeccaX. (DepMeHTATHBHbIA xapakTep
peakuuit KiaeroyHoro merabonmsma. (MEpMEHTH, MX CTPOEHHE, CBOMCTBA M MEXaHH3M AEHCTBHA.
Kodepmentsl. Otnuuus GepMEeHTOB OT HEOPraHWYECKHX KaTaau3aTopOB. BeNKH-aKTHBATOPH! H OEIKH-
MHTUOUTOPEI. 3aBHCHMOCTh CKOPOCTH (PepPMEHTATHBHBIX PEaKIUi OT PasTHIHEIX (GaKTOPOB.

IlepBuunbIi CHHTE3 OPraHHYECKHX BEILECTB B KieTKe. MDOTOCHHTE3. AHOKCULEHHbIN U OKCUZEHHbIT
domocunmes y 6axmepuii. Ceemocobupaiowjue nuzMeHmyl U NUSMEHMbL PeAKYUOHHO20 Yenmpa. Porb
XJIOPOILTIaCTOB B Iponecce porocunTesa. CBeroBas u TeMHoOBas $aswl. Pomoovixanue, Cz, Cy. u CAM-
munvi pomocunmesa. IIpoxykTuBHOCTE (oTOCHHTe3a. Bimsiame pasiuuHBIX (GAKTOPOB HA CKOPOCTDH
dorocuntesa. 3nauenue dorocunTe3A.




Xemocunres. PasnooOpasue OpraHU3MOB-XEMOCHHTETHKOB: HHUTpUGUIMpYIOIIHE OaxTepuy,
xKelre300aKkTepuH, cepobaKkTepun, BOAOPOHEIe 6akTepun. JHaueHHuEe XEMOCHHTE3A.

AHaspoGHBIE OpTaHu3MBL Bumsl Gpoxenns. IIpOmyKTHI OGpoXeHHS M HX HCIONB30BAHHE
YEJIOBEKOM. AHa®pPOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOIOTHH M Bo30yauTenu Gone3He.

. .A3poGHBle OpranusMbl. JTamnbl 3HEpreTudeckoro ooMena. IlonroroBurenpuplii stam. Imukomms —
OeCKUCIOPOIHOE paclIeIUICHUE TTIOKO3HI.

" buonornyeckoe OKHCJIEHHE, HIM KIE€TOYHOE JbixaHwe. Ponb MHTOXOHIpuEl B mpoueccax
6uosornueckoro oxucienus. [[uxkmiueckue peakiuu. OxucnutensHoe (ochopunupoBanue. IHepzus
Membpannozo epaouewma npomonos. Cunme3z AT®: paboma npomonnoi ATD-cunmasul.
IIpeumymecTBa a’poOHOro myTH oOOMEHa BemecTB Iepes aHadpoOHBIM. JddexTUBHOCTH
SHEPreTHYECKOro OOMEHa.

JdemoHcTpanymu

IMoprpeter: Jxk. Ilpuctim, K. A. Tumupsze, C. H. Bunorpanckuii, B. A. Duremsrapar, IT.
Murtuenn, I'. A. 3aBap3us.

Tabmuner u cxemsl: «@oTocunHTe3), «DHEpreTHYeCKUl oOMeHy», «buocunres Oenka», «CTpoenue
tbepMenTa», «XeMOCHHTE3).

~ O6opyznoBaHre: CBETOBOH MHKPOCKOI, 00OpyIZOBaHWE Ui IIPUTOTOBIICHHS IIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JIaﬁopaTopHaﬂ pabora «V3ydeHwe KaTalMTHIECKOM aKTHBHOCTH ()EPMEHTOB (Ha IIpUMEpE
aMHUIa3bl WK KaTaliasbl)y.

JlaGopaTopnasi padora «V3yueHue (GepMEHTATHBHOIO pPAaCHICILICHHS NEPOKCHIIa BOJOpOJa B
PacTUTEIBHBIX U JKUBOTHEIX KIIETKaX).

_JIaGoparopnasn pa6ora «CpaBHEHHE NPOLECCOB POTOCHHTE3A M XEMOCHHTE3aY.

_ JIaGopaTrophuas pabdora «CpaBHEHHE IIPOIECCOB OPOXKECHUS H IBIXAHUM).

Tema 7. Hacaencreennas undopManns 1 peam3anus €€ B KJIeTKe

Peaxnmm MatpudHOTO cHHTe3a. IIpHHIUII KOMIUIEMEHTAPHOCTH B PEAKIHSIX MaTpUYHOTO CHHTE3a.
Peamuzanus HaciencTBeHHod wuHpopMmanmu. ['eHerwdeckwit kom, ero cpoiicTBa. TpaHCKpUIITUS -—
Marpuulblii cuHTe3 PHK. TlpumHmmmne! TpaHCKpHIIMM: KOMILJIEMEHTAPHOCTH, AHTHIAPAJUICNbHOCTD,
acHMMeTpudHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii knemrxe. Hexooupyrowue PHK.

‘ “Tpancnsmnus v eé sTankl. Yuactae Tpancnoptasix PHK B 6uocuuTese Genka. YcioBrs GHOCHHTEsa
6enxa. Koguposanue aMuHOKHCIIOT. Postb prbocoM B OHOCHHTE3E OenKa.

Coepemennvie npeocmaenenus o cmpoenuy cenog. OpraHu3anus reHoMa y IMpoKaphuoT H 3YKAPHOT.
Perynauus akTHBHOCTH T'€HOB y IpoKapuoT. I'unoresa onepona (®. JKako6, XK. Mauno). Moaexyrispuuie
MeXanusMvl sKcnpeccuu 2eHoe y aykapuom. Pone xpomamuna e pezynsyuu pabomor 2enos. Perynsanus
oOMEHHBIX IpoleccoB B KieTke. KieTouHsI romeocras. '

* Bupychl — HEKIIETOUHBIE (GOPMEI JKU3HE U O6IHMTaTHbIE apa3uThl. CTPOSHHE IIPOCTHIX H CIIOXKHBIX
BUPYCOB, DPETpOBHpPYCOB, OaxtepuodaroB. Kusuennwiti yuxn JIHK-cooepocawux eupycos, PHK-
codepicawux eupycos, 6axmepuopazos. OBpamuas MpaHcKpunyus, peéepmasa, unmezpasa.

BupycHsle' 3a0oiieBaHHs 4eJOBeKa, JXABOTHEIX, pacrenuii. CITUI, COVID-19, comuamsHble U
MeTHIMHCKAE IPOGIEMBL

Buoungopmamuxa: unmeezpayua u amanusz 6Gonvwux maccueoé («bigdata») cmpyxmypHvix

buonozuyeckux Oaunvix. Hanomexnonoeuu ¢ 6Guonozuu u meduyune. Ilpocpammupyemuie @ynryuu
6enxos. Cnocobvi 00cmasKku 1ekapcme.

JdemMoncTpannu
Ioprpetsr: H. K. Konsiios, I. U. Banosckwmii.

- TaGmunet u cxeMsl: «brocunTes benkay, «['eHeTnueckuit koay», «Bupycer», «bakreprodarn».
IIpakTa4eckan padora «Co3naHue MOJENH BUPYCay.

Tema 8. JKH3HEHHBIH IAKJ KIETKH




" "Kierounsiii nuki, ero mepuoisl U peryasuust. Muatepdaza u muto3. OCOOSHHOCTH MPOIECCOB,
npoTekarolux B uHTepdaze. Iloaroropka knerku k neneHuro. [Ipecunrernaeckuii (ITOCTMHTOTHYECKHI),
CHHTETHYECCKHUIl ¥ IOCTCUHTETUYECKUI (IPEeMUTOTHYECKU) IepHOIbI HHTEPha3bl.

Marpuunstii cuaTes JJHK — permmuxanus. puanuner permikanuu JIHK: koMmiemeHTapHOCTS,
MIOJIYKOHCEPBATHBHBIH CHHTE3, aHTUNAapauIeNbHOCTh. MexanmaMm pemmikanuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. TemoMmephl u TenoMmepaza. XpOMOCOMHBIE HA0Op KJIETKM — KapUOTHIIL.
Junfounasril 1 ramouaHEE Habopsl XpoMocoM. ['oMonoruusslie XpoMoCOMEL [1010BbIE XPOMOCOMBL

Henenne xinetkd — mMuTo3. CTaguu MHUTO3a M IPOUCXOASINKE B HUX Ipollecchl. THIIBI MHTO3a.
Kapuoxunes u nuTokuses. buonorngeckoe 3HadeHHE MUTO3A.

Perynsamus MUTOTHYECKOTO IUKIa KIeTku. [IporpaMmmupyemas xinerousas rudens — aonTos.

Knerounoe smpo, xXpoMocoMbl, ¢GVHKIMOHAIBHAS TeHOMHKA. Mexanusmel nporugepayuy,
ouppepenyupoexu, cmaperus u cubeau kiemox. «Lugpposas knemka» — buoungopmamuiecxkue mMooeau
GdyHKYUOHUpOBAH S KIemKU.

' JdemoncTpanmu

Tabmner 1 cxeMbl: «KU3HEHHBIH UK KIESTKH», «MuT03», «CTpoeHne XxpoMocoM», «Pemmukanus
JIHK».

O6opyoBaHue: CBETOBOM MUKPOCKOIN, MUKpoIIperapaTsl: « MHTO3 B KJIETKaX KOPEIKa JyKay.

JIabopaTopHan pabota «/3yuyenne XpoMOCOM Ha FOTOBBIX MUKPOIIPEIApATAX».

- -Jlaboparopnasi pabora «HaOmonenne MuTO3a B KJICTKaX KOHYMKA KOpEIKa JyKa (Ha FOTOBBIX
MHKpPOTIpEnapaTax)».

Tema 9. CTpoeHue u pyHKIIMH OPraHU3MOB

Buonormueckoe paszHoobOpasue opranu3MoB. OMHOKIETOYHBIC, KOJOHHAIBHBIC, MHOTOKJICTOUHBIE
OpraHH3MBL. ' '

Oco0GeHHOCTH CTPOEHHUS W JXKU3HEIESATENIbHOCTH OJHOKJIETOYHBEIX OpraHu3MoB. BakTepuu, apxew,
onHonIeTo'n{LIe'rpn6LI, OJHOKJIETOYHBIE BOJIOPOCIH, APYrHe NPOTUCTEHL. KONIOHNATbHEIE OpTraHH3MBIL.

BsanMocBs3p yacTeli MHOTOKJIETOYHOTO Opra€u3Ma. [KaHH, OpraHbl ¥ CHCTEMBI OPraHOB.
OpranusMm Kak enquHoe nenoe. 'omeocras.

Txanu pacTeHui. TWIBI pacTHTENBHBIX TKaHEH: oOpasoBarelbHas, IOKPOBHAS, MIPOBOJISINAL,
OCHOBHas1, MexaHudecKas. OcoOCHHOCTH CTpoeHMs, QYHKIHM U PACHONIOKEHHsS TKAaHEW B Opraxax
pacTeHMii. '

- Tkanw XMBOTHBIX H 4YeJOBEKa. TWIBI JKMBOTHBIX TKAaHEH: OSHHTENHANIbHAs, COCHUHHMTEIILHAS,
MplnedHas, HepBHasd. OcoOeHHOCTH cTpoeHus, PYHKIHUIM M pacloNoXKeHUs TKAHEH B OpraHax >KHBOTHBIX
U YeJoBeKa.

‘Opraubl. BereratuBHble M TI'eHEpaTHBHBIE OpraHbl pacTeHuit. OpraHbl M CHCTEMBI OpPraHOB
XXHBOTHBIX U 4elOBeKa. DyHKITHU OPraHOB U CHCTEM OPraHOB.

Omopa Tema opranmsmoB. Kapkac pactenmif. CKeNeTBl OIHOKIETOUHBIX UM MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy>KHBIi1 B BHyTpeHHU# ckener. CTpOSHUE M THILI COETUHEHHNA KOCTEH.

- JIBr>keHME OpraHH3MOB. JIBH)KEHHE OJHOKJIETOYHBIX OpPTaHM3MOB: aMEGOHIHOE, XTYTHKOBOE,
pecHHYHOE. JIBHXXEHME MHOTOKJIETOYHBIX PACTCHHMA: TPOIU3MBI M HACTHH. J[BHXKEHNME MHOTOKJIETOUHBIX
XHBOTHBIX U YENIOBEKA: MBbleuHas cucrteMa. Pedrekc. CxeneTHbIe MBI U X paboTa.

INuranme oprammsmoB. IloriomeHue BOXBL, YITIEKUCIOTO Ta3a M MHHEPAIHHBIX BEIIECTB
pactenusmu. Ilvranue >XUBOTHBIX. BHYTpHIONIOCTHOE M BHYTPHKIETOUHOE MNMINeBapeHHe. lluraHue
IO3BOHOYHBIX  XHUBOTHBIX. OTIensl NHINEBApHUTENFHOTO Tpakra. IIWMINeBAPUTENBLHBIE  KEIE3bL.
IImmeBapuTenbHAS CHCTEMA YeIOBEKA.

Hexanne opranmsmoB. [lpixanue pacteHuit. [[prxanwe xuBoTHBIX. Juddysus razos yepes
HNOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JlpxarenbHas MOBEPXHOCTh. JKaGepHoe | JIEro4HOe IBIXaHHE.
JpIxaHue  MO3BOHOYHBIX JKMBOTHBIX H HYeNOBEKAa. OBOIIOIMOHHOE YCIOKHEHHE CTPOCHMS JETKHX
[TO3BOHOYHBIX )KUBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeKa. MeXaHH3M BEHTHIIIMU JETKHX y IITHI] U
MIIEKOIUTAIOMMX. Perynsanus npxanus. J[pxarensanie 0ObEMEL




- TpaHCIOPT BEIUIECTB Y OpPraHW3MOB. |paHCIIOPTHHIE CHCTEMBI pacTeHHH. TpaHCIOPT BEINECTB Y
KUBOTHBIX. KpoBeHocHas cuctemMa W €€ opraHel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cepjie, KPOBEHOCHBIE cocyxbl M KpoBb. Kpyru xpoBooOpamieHHs. OBOIIOLMOHHEIE
YCIOXHEHHMS CTPOEHHST KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKHBOTHBIX. Pabora cepama u e
perymsaIus. :

Brigenenue y opranusmoB. Beinenenue y pactesuii. Brinenenue y »XuBOTHBIX. COKpaTHTENBHEIC
Bakyosid. Oprassl Beinenenus. Ouinstpanus, cekpenusi 1 o0paTHOe BCachIBaHKE KaK MEXaHU3MBI paboThl
opraHoB BbiaeJieHHs. CBS3b IOJIOCTH Teja ¢ KPOBEHOCHOM M BBIAENUTENBHOU cucreMaMu. Beinenenue y
TTO3BOHOYHBIX XHBOTHBIX U uesioBeka. [louku. Crpoenue u ¢pyHKIHOHUpoBaHUEe HedpoHa. O6pasoBaHKe
MOYH y YeJIOBeKa.

3ampTa y OpraHM3MOB. 3aIiura y OJHOKIIETOYHBIX Opranu3MoB. CHopbl OakTepuif ¥ LHCTHI
mpocTedimux. 3aliuTa y MHOTOKIETOUHBIX pacteHuit. Kyrtukyna. CpenacrBa macCHUBHOM M XMMHUYECKOM
3amuThl. OUTOHITUIEL.

3ammuTa y MHOTOKJIETOYHBIX >XWBOTHBIX. [IOKpOBBI M WX IPOM3BOMHBIC. 3alldTa OpraHu3Ma OT
Oonesneii. IMMyHHas cucteMa denoBeka. KineTouHbli U ryMoOpaibHBIH MMMYHUTET. BpoXOEHHBIA U
MpUOOpeTEHHBIN crienuuaecKuii UMMYyHHUTET. Teopus KIOHAIbHO-celeKTHBHOro mmmysnurera (I
Opmux, ®. M. Bepner, C. Tonerara). BocnanurenasHble OTBETHI OpraHu3MoB. Polb BpOXIEHHOTO
MMMYHMTETA B PA3BHTHM CHCTEMHBIX 3200 IeBaHuii.

. Pa3ApaXMMOCTh U PETYNALUs Y OpPraHu3MOB. Pa3apaXMMOCTh y OJHOKIECTOYHBIX OPraHH3MOB.
Takcucel. PaznpaxuMoCTh U peryJisaius y pacteHuil. PocToBBIe BelllecTBa U MX 3HAUCHHE.

. HepBHas cuctema u pedrekTopHas peryisius y >XUBOTHBIX. HepBHas cucreMa W €€ OTAENBL
OBOIIONMOHHOE YCIIOXKHEHHE CTPOCHHS HEPBHOW CHCTEMBI y JKMBOTHBIX. OTHENBl TOJOBHOTO MO3ra
NO3BOHOYHBIX XKUBOTHBIX. Peduiekc u pedrektopHas ayra. be3ycinoBHbIe B yCIIOBHBIC pe(ICKCHI.

I'ymopanbHas perynsaums U SHAOKPHHHAS CHCTEMA JKUBOTHBIX U uesioBeka. JKesesnl 3HIOKPHHHOM
CUCTeMBI M WX TOpMOHBI [JleiicTBHe ropMOHOB. B3auMMOCBSI3b HEpPBHOW M O3HIOKPUHHOM CHCTEM.
I'mnortanaMmo-runoduzapHas cucreMa.

Jdemoncrpanuu

Iloptper: U. II. [1aBnos.

Tabmuusl 1 cxeMbl: «OTHOKIETOYHBIE BOIOPOCTN», « MHOTOKIIETOYHBIE BOAOPpOCTHY, «bakTepuny,
«IlIpocrefimue», «OpraHbl LBETKOBBIX pacTeHUH», «CHCTEMBI OpPraHOB MO3BOHOYHBIX IKHBOTHBIX)Y,
«BHYTpeHHEe CTpOEHHE HACEKOMBIXY», « TKaHH pacTeHHily, «Kopuespie cuctemel», «CTpoeHue cTednay,
«Crpoenne nuCTOBOM IUacTHHKWY», «TkaHH >KMBOTHBEIX», «CKener denosekay, «lIMieBapuTenbHAas
cucreMa», «KpoBeHOCHas cucteMay, «JlpixarenpHas cHcrema», «HepBuas cucreman, «Koxay,
«Mpineynas cucteMa», «BbioenuTensHas CHCTeMay, «DHIOKpUHHAS cucreMay, «CTpOeHHE MBIIIED,
«MmmynuTer», «KumeunomosnoctHeie»y, «CxemMa nutaHus pacrenuii», «KpOBEHOCHBIE CHCTEMEI
IIO3BOHOYHBIX JKHMBOTHBIX», «CTpoeHme TIuApe», «CrTpoeHume mmaHapun», «BHyTpeHHee CTpOeHUe
HOXIEBOTO uephs», «HepHas cucTeMa phiG», «HepBHAas CHCTeMa JISTYLIKHY, «HepBHas cucrema
pecMBIKaromuxcs», «Hepsras cucrema nruny, «HepBras cucrema miexkonutaomux», «HepsHas
CUCTEMA uenoBekay, «Pediiexcy. '

O6opynoBanue: CBETOBOM MHKPOCKOI, MHKPONpEIapaThl OXHOKIETOYHBIX OPraHH3MOB,
MHKpPOIIPEIapaTl TKaHed, DPAKOBMHBI MOJUIIOCKOB, KOJUIEKIMM HACEKOMBIX, MITIOKOXHX, JKHUBBHIC
9K3EMIUISPbl KOMHATHBIX DPAacTeHHH, repbapul pacTeHMil pasHBIX OTACIOB, BIAKHBIE IIPENAPATHI
KMBOTHBIX, CKEJIETHl ITO3BOHOYHBIX, KOJUICKIMH OECIO3BOHOYHBIX J>XUBOTHEIX, CKEJIET 4eJJOBEKa,
obopynoBaHue Ui AE€MOHCTPAllMd IOYBEHHOTO W BO3AYLIHOTO IHMTAHUS PacTEHHH, pacIIeIIeHHs
Kpaxmajia ¥ O€IKkoB IoA AeHCTBHEM (GEPMEHTOB, OOOPYIOBaHWE IUIS NEMOHCTPAlMH OIBITOB MO
M3MEPEHHIO JKU3HEHHON EMKOCTH NETKHX, MEXaHH3Ma [BIXaTeIbHBIX JBIKCHHH, MOIENH TOJOBHOTO
MO3ra pa3InYHbIX JKHBOTHBIX.

JIabopaTopHnas padora «V3yuyeHue TKaHe# pacTeHUii».

 JlabopaTopnas padora «M3ydenne TKaHeH JKHBOTHBIX ).

4 Jla6opaTopHasn padora «/3ydeHre OpraHoB I[BETKOBOTO PACTEHH.




Tema 10. PazMHOXKeHHE H PAa3BHTHE OPraHU3MOB

@opMEI Pa3MHOXEHHs OpraHH3MOB: Oeclionoe (BKIOYAs BETETATHBHOE) M IMOJoBoe. Bums
6€eCII0JI0r0 Pa3MHOKEHHUS: TIOYKOBAHHUE, CIIOPYJIAINUs, GparMeHTalus, KIIOHUPOBAHHE.

" "TlonoBoe pasmuoxenue. IlonoBBIe KIETKHM, WM raMeThl. Meios. Cramun Meliosza. Ilosenenne
XpoMocoM B Meiiose. KpoccrHrosep. Bruonorndeckuii cMpIc MeHo3a | IOJOBOTO mporecca. Meios u ero
MEeCTO B )XHM3HEHHOM LIHMKJIE OPTaHU3MOB.

I[IpenzapoapimeBoe passuTHe. ['ameroreHe3 y >XMBOTHBIX. IlojnoBele xenessl. OOpasoBanue u
pa3sBHTHE IIOIOBLIX KieTok. Ciepmarorenes u ooreHe3. CTPOEHHE MOTOBBIX KIIETOK.

OmIof0TBOPEHHE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHEIX. CIOCOORI OIIOAOTBOPEHUS: HAPYKHOE,
BHyTpenHee. [laprenoreses.

WHguBuayalbHOE pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHoOjOrus — Hayka O pPa3sBUTHH
oprau3MoB. Mopghozenes — 00na u3 enaenvix npobnem smbpuonozuu. Konyenyus mopgozenos u mooenu
Mmopgpozenesa. Ctamgun SMOpHOTEHE3a KUBOTHBIX (Ha IIpAMepe JIArykH). Jipobnenye. Tamst 1pobieHusL.
Jlemepmunuposannoe u HeOepmunuposannoe Opobnenue. Bnacmyna, munvi 6nacmyn. OCoOeHHOCTH
NpoOIieHHsT MJIEKOIHUTAOIMX. 3apO/IbIIeBble TUCTKH (TacTpy/saums). 3aKiafka OpraHoB ¥ TKaHCH u3
3apO/BINEBEIX JTACTKOB. B3auMHOe BnusHHE dacTeil pasBHBAOIIErocs 3apoipiiia (3MOpHOHAbHAs
MHAYKOHA). 3aKiagka IUlaHa CTPOEHHS XXHBOTHOTO KaK pe3yJbTaT HEPapXMYECKuX B3aUMOICHCTBUA
reHoB. Biusnne Ha SMOPHOHATBHOE PAa3BUTHE PA3IUYHBIX (AKTOPOB OKPYKAIOLIEH CpeIbl.

PocT H pasBUTHE XHMBOTHEIX. IlocToMOproHanbHEI meproz. IIpsMoe M HeNpsAMOe pa3BHUTHE.
Passurue ¢ MeTamMop}030M y GECIIO3BOHOYHEBIX M IO3BOHOYHEBIX JXKMBOTHBIX. buojorndyeckoe 3Ha4YeHHE
HPSIMOTO ¥ HENPSAMOTO PasBHTHS, UX PACIpOCTpaHeHHe B Ipupoje. THIBI pocTa KHBOTHBIX. DaKTOPHI
PEryJiaiiid pOCTa >KMBOTHBIX M uelnoBeKa. CTagMu NOCTIMOPHOHANBHOTO DPa3sBUTHS Y JKMBOTHBIX H
genoBeka. I[leproanl onTOreHe3a dyenoseka. CTapeHHe H CMEepPTh KaK OMOJOTHYECKUE IPOLECCHI. :

PasMHOXeHHe U pasBuTHe pacrenmii. ['amerodur u cmopodur. MeiHo3 B KH3HEHHOM IHKIIE
pacrenuii. OGpasoBanue crmop B mpomecce Meio3a. ['amerorenes y pactenuil. OILUTONOTBOpeHHE U
Pa3BHUTHE PACTHTENIBHBIX Opranu3MoB. J[BOHHOE OILIONOTBOPEHHE Y IIBETKOBBIX pacTenuii. OOpasoBanye
U Pa3BUTHE CEMCHM. ‘

- MexaHU3MBI PEryJISIIUN OHTOr€HE3a Y PACTEHUN M )KUBOTHBIX.

JdemMoHCTpanuu

Ioptpetsr: C. I'. Hapammn, X. Iineman.

Tabmuuel # cxembl: «BereraTHBHOE pa3MHOXeHHE», «THIBI OECronoro pa3sMHOXCHHI»,
«Pa3MHOXCHHE XITaMHJIOMOHAIBI», «PasMHOXEHHE OBITICHBD), «Pa3MHOXCHHE TIHIPBIY, «Meiio3»,
«Xpomocomel», «['aMerorenes», «CrTpoenme SHLIIEKIETKH M clepMaTo3ouaa», «OCHOBHBIE CTaJuH
onroreHesa», «lIpsiMmoe U HempsiMoe pa3BuTHE», «Pa3BuTHe Maiickoro xyka», «PasBuTHe capaHuu»,
«PasButie marymkum», «J{BoHOE OIIOZOTBOPEHME Y I[BETKOBBIX pacTeHui», «CTpoeHHne CceMsaH
OIHOIONBHBIX M JIBYIOIBHBIX pacTeHU», « KU3HEHHBI HUKI MOPCKOM KamycThl», «KU3HEHHBIH LUK
Mxay, «Ku3HEHHEIA UK TANOPOTHUKAY, « KHU3HEHHBIM UK COCHBD.

O0opymoBaHHe: CBETOBOM MHKPOCKOII, MUKPOIIpenapaTsl SHIEKIETOK H CIIEPMATO30HI0B, MOIEIh
« MK pa3sBUTHSL JIATYIIKAY.

. .JIabopaTopHas padora «V3ydeHne CTPOCHHS MOJIOBBIX KJIIETOK Ha I'OTOBBIX MHKpOIIpenapaTax».

IIpakrageckast padora «BpIIBICHME MPU3HAKOB CXOJCTBA 3apOJBIIEH  ITO3BOHOYHBIX
JKUBOTHBIX). ‘

JlabopaTopuan padora «CTpoeHHE OpraHOB pa3sMHOXXEHMS BBICIIUX PACTEHUM».

Tema 11. 'eneTnka — HayKa 0 HACJAEACTBEHHOCTH H M3MEHYHBOCTH OPraHU3MoOB

VcTopus cTaHOBNEHHS W Pa3BUTHUS I'€HETUKU Kak Hayku. Paborer I'. Mennens, I'. ne ®pmuza, T.
Moprana. Pois oredecTBeHHBIX Yyu€HBIX B pasButum resetuxu. Paborsl H. K. Komemosa, H. H.
Basunosa, A. H. Benosepckoro, I'. [I. Kapneuenxko, I0. A. @unmunuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETHYESCKHE IOHATHSI M CHUMBOJIBL. [ OMOJOTHYHBIE XPOMOCOMEI, a/LIEIBHBIE I'€HBI,
albTepHAaTHBHBIC NPU3HAKY, TOMHHAHTHBIM U PEICCCUBHBIN IIPH3HAK, TOMO3UIOTa, TE€TEPO3UIroTa, YUCTAsI




nuHMs, rAOpuAb], reHoTHn, GeHotun. OCHOBHBIE METOJBI TEHETHKH: THOPUIOIOTHYECKHUH,
[ATOJIOTHYECKUN, MOJEKYIISIPHO-TEHETHICCKUM.

JdemoHcTpanun

Iloprpersr: T. Mennens, I'. ne ®pu3, T. Mopran, H. K. Konsuop, H. 1. Basunos, A. H.
Benosepckmit, I'. J1. Kapmeuenxo, 10. A. ®ununyenxo, H. B. Tumodees-PecoBcxuid.

TaGauue! 1 cxeMbBl: «MeToasl reHeTHKH?, K CXEeMBI CKpEeIIMBaHUIY.

JIaGopaTopHan padora «/Ipo3odunia kak 0O6bEKT FeHETUUECKUX UCCIETOBaHMM».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbri 3akoH MeBaens — 3akOH eJuHOOOpasHs THOPHIOB
nepsoro mnoxoneHus. Ilpasuno momuuuMpoBaHus. BTopoi 3akoH MeHzmens — 3aKOH pacIIeIICHUS
npu3HakoB. L{uTomoryyeckue OCHOBBI MOHOTHOPHAHOTO CKpEINUBaHs. I HII0Te3a YUCTOTHI TaMeT.

Ananuzupyromee cKpelnuBaHHe. lIpomexyTouHBIH Xapakrep HaclelosaHus. PacieruieHue
IMPU3HAKOB IIPHU HETOJHOM TOMUHHUPOBAHUH.

_ JluruGpunnoe ckpemmsanue. Tpernii 3akoH MeHpens — 3aKOH HE3aBHCHMOTO HACIICJOBAHMUS
MIPHU3HAKOB. [{UTOIOrHYeCKe OCHOBBI TUTHOPHIHOTO CKpEIUBaHHUS.

~ CrennenHoe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuenjieHHOE HacleIOBaHUE TEHOB,
HapylIeHHE CIEIUICHUS MeX 1y TeHaMu. XpOMOCOMHAas TEOpU HacCIEICTBEHHOCTH.

I'enetuxa rona. XpoMOCOMHBIH MEXaHU3M OIPENIENCHUS IT01a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHBI B reTeporaMeTHBIH 1o, ['eHeTHdeckasi CTPYKTypa HOJOBBIX XpoMocoM. Hacnenosanue
MPU3HAKOB, CIENIEHHBIX C IIOJIOM.

Il'enotum Kkak menocTHas cucTeMma. [lmelforponmuss — MHOXECTBEHHOE [EHCTBHE TIeHa.
MHOXeCTBECHHEIH aJIeIu3M. B3anM0nemTBne HEaUIENLHBIX TEHOB. KOMHJIeMeHTapHOCTL Dmucras.
HOJmMepIm

I'eHETHIECKUA KOHTPOIb PasBHTHS PACTEHHI, JKHBOTHBIX 1 YETOBEKA, a TAKIKE (bmnonomqecxnx
IPOIECcCOB, TOBEACHHUS W KOTHUTHUBHBIX (YHKIMi. ['eHeTnueckwe MeXaHW3Mbl CHMOHMOIEHE3a,
MEXaHH3MBI B3aUMOJICHCTBUSA «XO3SIMH — MApa3uT» U «XO034UH — MHUKpoOuom». 'eHeTHUecKkue acrleKThl
KOHTPOJISI U H3MEHEHHUsI HaCJIeJICTBEHHON NHGOpMAIUH B IIOKOJICHHUIX KIETOK U OPraHH3MOB.

JemoHCcTpanmu

Tloptpets:: I'. Menzens, T. Mopramn.

Tabmuupr w cxemsl: «llepBoli u Bropoit 3axkoHBl Mennens», «Tperuii 3akoH MeHnensy,
«Ananmsupyroiniee ckpemmBaHue», «Hemomnoe nomumHHpoBaHHe», «CIEIUICHHOE HAClIeNOBaHUE
npu3HakoB 'y aposodminsly, «['eHetuka momay, «Kapwothm denmoBekayw, «Kapuotnm apo3odwuisry,
«KapuoTtun ntuiibl», « MHOXECTBEHHBIH amienn3my, «B3auMonecTBre reHoBY.

Ob6opynoBanue: MoIenb I JEMOHCTPA¥ 3aKOHOB e€IWHOOOpasus THOPHIOB IIEPBOTO
NOKONEHHs ¥ pacHIeIUIeHHs] TPU3HAKOB, MOJENh [ JEMOHCTPAlHM 3aKOHA HE3aBHCHMOIO
HacJelIOBaHUS ~IPU3HAKOB, MOJENb JUISI JEMOHCTpPAIlU{ CIEIUICHHOTO HACJIEeIOBaHUS IPHU3HAKOB,
CBETOBOI MHUKPOCKOIL, MUKponpenapar: «JIpo3odunay.

IlpaxTraeckas pabora «3yyenne pe3yabTaToB MOHOTHOPHIAHOIO CKPEIIUBAHHA Y APO3OQHILD).

HpaxkTrdeckan padora «/3ydeHne pe3yaIbTaToB TUTHOPHIHOTO CKPEITUBAHUAS Y JPO30GUITHIY.

Tema 13. 3axoHOMepHOCTH H3MEHIUBOCTH

“B3auMOCHCTBHE TeHOTHIIA M CPEbl IIPH (HOPMUPOBAHHH ¢denotuna. I3MeHYHBOCTH TIPU3HAKOB.
KauecTBeHHBIE W  KOJHMYECTBEHHBIE TPH3HAaKW. BHIL HW3MEHYWBOCTH: HEHACICACTBEHHAA W
HacJeICTBeHHAL. '

MonudukanuonHas H3MEHYHBOCTH. Pollb  cpelsl B (POPMHPOBAHHH MOAHUPHKAIHOHHOMN
m3MeHguBOCTH. Hopma peaknum npuszHaka. Bapuauwonublif psng #  BapuanuonHas kpuBas (B.
Horanncen). CroiicTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

‘TeHOTHOMYeCKasT  W3MEHUMBOCTh. CBOMCTBA  IEHOTHUIHYECKOH  M3MEHUMBOCTH.  BHIBI
T¢HOTUIINYECKOM H3MEHYHUBOCTH: KOMOMHATHRHAS, My Tal[MOHHAS.



KoMmOunaTtuBHas H3MEHYMBOCTh. Melo03 M MOJNOBOM MpollecC — OCHOBA KOMOHMHATUBHOM
M3MEHUYMBOCTH. POIb KOMGHHATHBHOH H3MEHYHMBOCTH B CO3NAHMHM T€HETHYECKOTO pa3HOOOpazusi B
mpezenax OQHOrO BHAA.

MyTanuonHas U3MEHYHBOCTh. BUIBI MyTauii: reHHbIe, XPOMOCOMHBIE, FreHOMHBIE. CIIOHTaHHEIE 1
MHIyUHPOBAaHHBIE MyTallud. SlIepHple W HHTOILUIa3MaTHdecKkue MyTaruu. CoMaTHYeCKHe U IIOJIOBEIE
MyTauuu. [IpmywHBI BO3HHKHOBEHHS MyTanui. MyTareHBl M ¥MX BIMAHAE HA OpPraHM3MBL
3aKOHOMEPHOCTH MYTAlMOHHOIO I[porecca. 3akoH TOMOJOTHYECKHX PAIOB B  HACIEIACTBEHHOM
u3MmeHuuBocty (H.W. BasuiioB). BHessnepHas W3aMEHUNBOCTh M HACIEACTBEHHOCTD.

Onuzenemuka U INUSEHOMUKQA, PONb SNULEHEMUYECKUX (QAKmopos 6 HACLe006anuu U
USMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOS.

. JdeMoncTpamun

Ioptpetsr: I'. e ®pus, B. Noranucen, H. 1. Basusios.

Tabmumer u  cxembl: «Bumel u3MeHUMBOCTHY, «MoAM(UKAIHOHHAS  HM3MEHYHUBOCTEHY,
«KoMOHHaTHBHAas H3MEHUYHMBOCTE», «Meiio3», «OnmogorBopenue», «l eHeTHueckne 3a00ieBaHUS
YyeJoBeKay, « BUOsl MyTalimify.

OG6opyAOBaHUe: KHUBHIE U repGapHble IK3eMILTAPhI KOMHATHBIX PACTCHHI, PHCYHKH (¢ororpadum)
YXMBOTHBIX C Pa3IUYHBIMU BUIAMH H3MEHUYMBOCTH.

JlaGopaTropuas pabora «MccienoBanne 3aKOHOMEPHOCTEN MOIM(HKANMOHHONH H3MEHYHBOCTH.
[TocTpoenue BapHaMOHHOTO PsAAa H BAPHAIIMOHHON KPHUBOI .

ITpakTaeckas pabora «MyTtanus y apo30duis! (Ha FOTOBEIX MUKPOIIPENapaTax)».

Tema 14, I'eHeTHKA YeI0BEKa

Kapuotun dyenoBexa. MeXayHapo[Has OporpaMma HCCIENOBAHMS I'eHOMAa 4eloBeKa. MeTombl
M3YYCHHUS [CHETUKH YEJIOBEKA: IeHeaNorHyeckuii, GIH3HeNOBBIN, LMTOreHETHIECKHH, MOMy/IAIHOHHO-
CTaTUCTHUYCCKUH, MOJIEKynsapHO-TeHeTHueckuii. COBpeMeHHOE OmpeAeieHHe NeHOTHIIA: TOJTHOTEHOMHOE
CEeKBCHHPOBaHKME, TCHOTHIIMPOBAHHME, B TOM 4uHciae ¢ noMombio III[P-amamusa. HacnencTeeHHBIC
3a0oneBaHMs delloBeKa. ['©HHBIE M XPOMOCOMHEIE GOJ€3HHM delloBeKa. BOJe3sHH ¢ HacleCcTBEHHOM
IPENPAcIoNOXEHHOCTRIO. ~ 3HAUEHHE MEIMUMHCKOH TeHEeTHKM B IPEJOTBPAlICHHH M  JICUEHHH
TeHETHYECKHX 3a00NeBanHuil uenoBeka. Meauko-reHeTndeckoe KOHCY IbTHPOBaHue. CTBOJOBBIE KIETKH.
HOHﬂTHe «TE€HETHYECKOro Tpy3an. STquCKHe aCIeKTHl MCCIENOBaHHH B 00IacTH peaaKTHPOBAHHS
TEeHOMA H CTBOJIOBBIX KIIETOK.

I'eHernueckne  (GaxkTopsl TOBBINEHHOH YyBCTBHTENBHOCTH YeNOBEKA K (H3MYECKOMY K
XUMHYECKOMY 3arps3HCHHIO OKpYXKaromlel cpefpl. I'eHeTHuUecKas pelpacIioNokeHHOCTb YeTOBEKa K
IIaTOJIOTHSIM.

JdeMoHcTpanun

Tabmaupt m cxeme: «KapumoTum wenoBeka», «MeTOABI H3yUeHHS TCHETHKH 4eJIOBEKA»,
«TeHeTHYECKHE 3a60/ICBAHUS YE/IOBEKaY.

" Ilpakraaeckan pa6ora «CocTapieHHe H aHANU3 POIOCIOBHOMY.

Tema 15. Cenexnus opranuzmMon

JloMecTUKaINA B CeNeKIHL. 3'apo>KneHHe CelleKIuU U noMectukanuu. Yuenue H. Y. BaBunosa o
LleHTpax NPOMCXOXKICHHS U MHOTO06pa3hs Ky/lIbTYPHBIX PAcTeHHUH. PONb CeNeKknum B CO3NAHHH COPTOB
pacTeHuM U mopoA KUBOTHEX. CopT, mopoa, ImTaMM. 3aKOH FOMOJIOTHYIECKHX PSIOB B HACJICACTBEHHOMN
usMerunBocTH H. 1. Bapunosa, ero 3HaueHue 15 CENEKIUOHHOM PaGOTEL

Merozs! cenexnmorHo# paboTE. MICKYCCTBEHHbIH OTOOD: MACCOBBIH M MHIAMBHAYAILHBIA. DTAIbI
KOMOHMHAIMOHHOH ceneknuy. VchpITanume mIpoM3BOmuTENed mo mnoroMcTBy. OT6Op IO TEHOTHITY C
IIOMOIIBIO OICHKH (EHOTUIIA IIOTOMCTBA M 0TGOP 110 TEHOTHILY ¢ IIOMOIIEIo aHamm3a JIHK.

HckyccTBeHnplif MyTareHe3 Kak MeETOJ CEJIEKIMOHHOH paboThL. PanManuoHHBI W XMMHYECKHH
MyTarcHe3 KaKk HCTOYHUK MyTalludl y KyIbTYPHBIX (opM oprammsmoB. McIonp3oBaHHE TeHOMHOTO
PENAKTHPOBAHMS H METOHOB PeKOMOMHAHTHBIX JIHK Ui MOJNydeHMS HCXOMHOTO marepuana s
CEJICKIUH.




ITomydenue monumounnoB. BHyTpuBunoBas ruOpuausaiysa. BIH3KOpOJACTBEHHOE CKpelIMBaHUE,
uM WEOpHmHET. HepoJCTBEHHOE CKpeIMBaHME, HIH ayTOpUAMHr. [eTepo3HC M ero TPHUMHEL
Hcnons3zoBanne rereposuca B cenekuuu. OtpanéHHas rudpummsanus. llpeomonenme OGecmuromms
MEXBHIOBBIX THOPHIOB. JIOCTHKCHUS CENIEKITUN PACTEHUH U )KUBOTHBIX. «3e/1EHAsL PeBONIOYUSLY.

CoxpaHeHue U U3yueHNe TeHETHIECKUX PECYPCOB KYJIBTYPHBIX PACTCHUH M WX JUKUX POAMUCH HJIsA
CO3HaHMs HOBBIX COPTOB M T'MOPHIOB CEIBbCKOXO3SMCTBEHHBIX KyJIBTYp. H3yuenue, coxpauenue u
YIpAeneHue 2eHeMUYeCKUMYU pecypcami CelbCKOXO3ANUCMBEHHBIX U NPOMBICIOBLIX JICUGOMHBIX 8 Yelsx
VAYHULEHUS. CYUWECMBYIOWUX U CO30aHUSL HOBbIX NOPOO, TUHUE U KPOCCO8, 8 MOM YUCIe C NPUMEHeHUeM
COBpEMEHHBIX MEMOO08 HAYYHLIX UCCIe008AHUT, NePed0BbiX Ulell U NePCHeKMUBHbIX MeXHOA02U.

JdemoncTpanun

IToprpets: H. Y. Basunos, Y. B. Muuypun, I'. JI. Kapneuenxo, II. TI. Jlykesuenko, b. JI.
Acrtaypos, H. Bopnoyr, II. K. Benses.

Tabmuupl u cxeMbl: «LIeHTpBI MIPOUCXOXKICHUS U MHOTOOOpas3 sl KyJIbTypHBIX pacTeHHy, «3aKoH
TFOMOJIOTHYECKHX PSIOB B HACJIEIACTBEHHOH H3MeHUMBOCTHY», «MeTomel cenekuum», «OToanéHHas
rubpuanzanusy, «MyTareHesy.

JlaGopaTtopnas pabora «l3yuyeHue COpPTOB KYyNbTYpHBIX PpAcTeHHU M TOPOA JOMAIllHUX
YKUBOTHBIX).

.../laboparopnas pabora «/3yueHne METO/IOB CENEKIIMHA PACTEHHNY.

IIpaxkTideckas pabora «[IpuBHBKa pacTeHMIT».

Ikexypens «OCHOBHBIE METOABI M JOCTIDKCHHS CEJIEKIMH pacTeHMi M JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIUIO, IUIEMEHHYIO (epMY, COPTOUCIIBITATENRHEIA YIaCTOK, B TEIUINYHOE XO3SHCTBO,
B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOrO LIEHTPA)Y.

Tema 16. buorexno/iorust 1 CHHTeTHYECKAS OHMO0JI0rHs

. .OObeKkTEl, HCIONB3yeMble B OHOTEXHONOTHMH, — KJIETOYHbIE M TKAHEBBIE KYJBTYpEI,
MHKPOOPTraHH3MBI, MX XapaKTEpHUCTHKA. TpajunuoHHas OMOTEXHOIOTHS: XJicOOmeYeHHe, MONydeHHUe
KHACJIOMOJIOYHBIX IPOAYKTOB, BHHOJEJIHE. Muxpobuonornaeckuit CHHTE3. OOBexTH!

MHKPOOHOJIOTHUECKHX TEXHONOr Ui . [Ipor3BoACTBO OenKa, AMMHOKHCIIOT M BUTAMHHOB,

Co3zjanue TEeXHONOTHH M WHCTPYMEHTOB IIEJICHANPABICHHOrO M3MEHEHHS H KOHCTPYHPOBAHHUS
TCHOMOB C II€JIbIO IIOJIy4YeHHS OPraHM3MOB M HMX KOMIIOHEHTOB, COJCpXAllWX He BCTPEYAIOIIMECH B
IPHPOE GHOCHHTETHIECKHE IyTH.

Knerounas urxeHepus. MeTonbl KyIbTYpHI KIETOK M TKaHEH pAacTeHHH M *KUBOTHBIX. KproGanku.
Comarndeckass ruOpuan3anis U coMaTudeckuil sMOprorenes. Mcmonp30BaHue ralIoUoB B CEIEKIUU
pactenuii. Ilonyuenue monoxnonanvruix anmumen. Hcnons308anue MOHOKIOHANbHBIX U NONUKIOHANBHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIIOAOTBOPEHHE. PEKOHCTPYKIMS ANIEKIETOK W KIOHUPOBAHKE
XKUBOTHBIX. MeTON TpaHCINIAHTAIMH AP KICTOK. TexHonozuu 0300poeienus, KylbMueupoeamus u
MUKPOKNOHANLHO20 PAZMHONCEHUS. CeNlbCKOX03ATCMEEHHBIX KYNbIYP.

XpoMOCOMHass M TIeHHas MHKCHEepHs. LICKYCCTBEHHBIH CHHTE3 TI€Ha W KOHCTPYHMPOBAaHME
pexomGunantueix JIHK. Coszoanue mpanceennoix opeanusmos. JIOCTHXKEHHS M IIE€PCIIEKTHBEI
XPOMOCOMHOM U I'€HHON HIKEHEPUH. DKONIOTHIECKUE M STHUECKIE MPOOIeMBbI TeHHON HHXEHEPHH.

Mepununckue  OmorexHonoruu. IloctrenoMuas uudposas Menuuuaa. 11I[P-nuarHocTHKA.
MertabonoMHuEI aHaIN3, FeHOLICHTPHYESCKUI aHATH3 NPOTEOMA YEJIOBEKA JUIS OLEHKHM COCTOSIHHS ero
370poBbs. MCHonb30BaHME CTBONOBHIX KIETOK. TapretHas Ttepamms paka. 3D-OHOMEDKEHEpHS A
pa3paboTKu (yHIAMEHTANBHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHMH, CO3JaHMS KOMIUICKCHBIX TKaHei
COYCTAaHHCM TEXHOJIOTHH TPEXMEPHOro OHONPHMHTHHra u ckabdoigunra s pelleHds 3amay
IIepCOHAIM3MPOBAHHOM METUIIHHEL

CospaHue BeKTOPHBIX BAaKIMH C NETbI0 oObecrmedeHHs KOMOWHMPOBAHHOW 3allUTHl  OT
Bo3Oyauteneli OPBY, ycTaHOBIEHHME MONEKYSIDHBIX MEXAHW3MOB (yHKIHOHMpoBaHus PHK-
CoZiepKaluX BUPYCOB, BHI3HIBAIOIIMX 0CO00 ONMAacHHBIE 3a00JIeBaHMS YETOBEKA H )KUBOTHBIX.

demMoncrpamun



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI IO BUOJIOT'HHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHMS

JIMHHOCTHBIE PE3YJIBTATbDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3yJIbTaTaM OCBOCHHS OOYYarOITUMHUCS IPOrpaMm
cpenHero o6mero o6pa3oBaHus: JUIHOCTHEIE, METalPEAMETHEIE U IIpeIMETHEIE.

B cTpykType NHMYHOCTHEIX pe3y/bTaTOB OCBOECHHMS IIPOIpaMMBl II0 OHONOTHM BBIIEIEHBI
CIE/IYIONIE COCTABIISIONINE: OCO3HAHUWE OGYJAIOMMMHICS POCCHMCKON IPaXIaHCKOM HIEHTUIHOCTH —
FOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIIPHOCTH M CaMOOIPENENICHUIO, HAluYue MOomueayuu K
00y4YeHHIO OHOJIOTHH, YeleHanpasileHHoe pazeéumue BHYTPCHHUX YOEKICHHU JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX LEHHOCTEH W HCTOPHUYECKHX TPANUIMii pa3sBUTHS OWOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobrHocme 00Y4YaIOUIUXCSl PYKOBOICTBOBATHCS B CBOEH HCATCIBHOCTH IEHHOCTHO-CMBICJIOBBIMH
YCTAaHOBKAMHM, TPUCYIIUMH CHCTEME OHOJIOTHYECKOTO OOpa3OBaHHUs, Haiuyue NpaBOCOIHAHUS
9KOJIOTHYECKON KYJIBTYPBI, CHOCOGHOCMYU CIMABUNb TIETH U CTPOUTH JKU3HEHHBIE IIAHEL

JIngHOCTHBIE pE3yNBTaThl OCBOSHHS IIPOrPAMMBI IO OHOJIOTHH JTIOCTUIAIOTCH B CAUHCTBE y4eOHOM
A BOCIHUTATEIbHOHM  JEATEIBHOCTH B COOTBETCTBHM C  TPAAWIMOHHBIMH  POCCHHACKHIMH
COLIMOKYJIbTYPHBIMH, HCTOPHYECKHMH U AYyXOBHO-HPABCTBCHHBIMU IEHHOCTSMH, IPHUHSATHIMH B O0IIECTBE
MpaBUIaMHd ¥ HOPMAaMHM IIOBEICHHUS M CIOCOOCTBYIOT IIpoIlEcCaM CaMOIIO3HAHMS, CAMOBOCITUTAHHS
CaMOpasBUTHS, PA3BUTHA BHYTPEHHEH IO3HMLMM JHYHOCTH, NaTPUOTH3MA KM YBAKCHHUSA K 3aKOHY H
IPaBOIOPSAKY, YETIOBEKY TPY/a K CTapIIeMy NOKOJIEHUIO, B3AUMHOTO YBAKEHHUS, 6EPeKHOT0 OTHOMICHHS
K KyJIbTYPHOMY HACJIEOUIO M TpPaiMIMsIM MHOTOHAIMOHANBHOTO Hapona Poccuiickoit ®enepanmum,
IIpPUPOIIE ¥ OKpYXKaloleH cpene.

JlmusocTHBIE peE3yNbTAaThl OCBOEHHMsS Yy4eOHOro mnpeaMmera «BHOJIOTHS» JJOIDKHBI OTPaKaTh
TOTOBHOCTb ¥ CIIOCOOHOCTh 00YJAaIOIMMXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOM BHYTPEHHEN MO3KMIUEH
JUYHOCTH,  CHCTEMOH  ILICHHOCTHBIX  OpHEHTAlWii, MO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHIA,
COOTBETCTBYIOIMUX TPAaIULMOHHBIM IICHHOCTSAM POCCHHCKOrO OOCIIECTBA, DPACIIMPEHHE >KU3HEHHOTO
OmpiTa M ONBITA AEITEILHOCTH B IIPOIECCE pealM3allid OCHOBHBIX HAallPaBJCHHM BOCIHTATEIBHOM
JIEeATEIBHOCTH, B TOM YHCIE B YaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMA:

copMHUPOBaHHOCTE I'paXKTAHCKOM MO3MIMU OOYYArOMIETOCH KAK AKTHBHOIO M OTBETCTBEHHOTO
WIEHA POCCHICKOTO O0IIeCTBa; _

" 0CO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U O0A3aHHOCTEH, yBa)KEHHE 3aKOHA M TIPABOIIOPSJIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENBHOCTH NPU CO3AAHUH YUCOHBIX IIPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIbHEBIX 337124, BEIIONHEHUH GHOIIOTHIECKUX SKCIIEPAMEHTOR;

_ CIIOCOOHOCTE  ONPENENATh COOCTBEHHYIO NO3HIMIO IO OTHOIICHHIO K SIBIEHHSM COBPEMEHHOM
SKH3HM ¥ OOBACHATD €&

YMCHHE YYHTHIBATh B CBOMX HEUCTBHIX HEOOXOMUMOCTH KOHCTPYKTHBHOTIO B3aHMOJEHCTBUS
MOJEH C pa3HBIMU YOEIKICHUSIMH, KYJIbTYPHBIMH ITEHHOCTAMHU B COIUATBHBIM TTOJIOKEHHEM;

. TOTOBHOCTB K COTPYAHMYECTBY B IIPOIECCE COBMECTHOTO BBILIOIHEHHS YIeOHBIX, II03HABATENBHBIX
U HCCIENOBATENBCKUX 3a/a4, YBAXKUTEIBHOIO OTHOIIEHHS K MHEHMIO ONIIOHCHTOB IPH OOCYXISHHM
CIIOPHBIX BONPOCOB OHOJIOTHYECKOTO CONECPKAHU;

FOTOBHOCTH K T'YMaHHUTapPHOM U BOJIOHTEPCKOM IEATENBHOCTH;

2) NaTPHOTHYIECKOT0 BOCIUTAHHA:

' cHOPMUPOBAHHOCTH POCCHHCKOM TPaXKaHCKON MACHTHYHOCTH, IATPHOTH3MA, YBAXKEHHS K CBOEMY
HapoJy, TyBCTBa OTBETCTBEHHOCTH Iepes; PoauHOM, ropocTu 3a cBoif Kpaii, cBoio Poauny, CBOM A3bIK 1
KyJIbTYpPY, IPONLIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOS OTHOINCHHE K IPHPOJHOMY HACICOUIO M IIAMATHHUKAM IIPHPOMBI, JIOCTHIKEHUIM
Poccuu B Hayke, HCKycCTBe, CIIOPTE, TEXHOJIOTHSX, TPY/IE;



CIIOCOOHOCTD OIIEHMBATh BKJIAJ POCCHHCKHMX YUYEHBIX B CTAHOBIICHHE W pa3BUTHE OWOJIOTHH,
MMOHUMAHUsI 3HAYEHUS OWOJIOTHH B NMO3HAHWH 3aKOHOB IPHPOJBI, B XKM3HH YEIOBEKA H COBPEMEHHOTO
oOINecTBa;

. mpeiiHas yOexAEHHOCTb, TOTOBHOCTE K CIYXEHUIO U 3amute OTeYecTBa, OTBETCTBEHHOCTH 34 €T0
cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE NYyXOBHBIX IIEHHOCTEH POCCHICKOro HapoIa;

c(hOpMHPOBaHHOCTH HPaBCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBCIICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYaIlMI0O M IIPHHHAMAThL OCO3HAHHBIC PELICHHS, OPHEHTHPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI B LICHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYHUBOTO Oy IYINETO;

. OTBETCTBEHHOE OTHOILECHHME K CBOMM DOIUTENSM, CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO
TIPHHATHS IIEHHOCTEH CeMeifHOM XM3HN B COOTBETCTBUH C TpaguuusMu HapoaoB Poccuu;

4) 3cTeTA4€eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHONIEHHE K MHpPY, BKIIOYass O3CTETHKY OBITa, HAY4YHOTO U TEXHHYECKOIro
TBOPYECTBa, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MIOHAMAaHHE SMOLIHOHAIBHOI'O BO3CHCTBYS KUBOM IIPHUPOJBI U €8 IIEHHOCTH;

TOTOBHOCTb K CAMOBBLIP@XXCHHMIO B Pa3sHBIX BHIIaX MCKYCCTBa, CTPEMIICHHE IPOSBIATH KadecTBa
TBOPYECKOM JINYHOCTH;

S) ¢usmgueckoro BocnmuTaHus, GOPMHPOBAHHA KYJLTYPHI 3A0POBbSl H 3MONMOHAJLHOIO
Onaromosryuns:

TOHMMaHHME M pealusanms 3J0poBOro W 0Oe3omacHOro obpasa XU3HU (3J0pOBOE MUTaHHE,
COGMIOZeHNe THIHEHAYECKUX IpaBHJI M HOPM, cOalaHCHpPOBAHHBIA pEXHUM 3aHATHH W OTABIXA,
peryisipHas (pu3ndeckas akTHMBHOCTDH), OEPeXHOro, OTBETCTBEHHOTO ¥ KOMIIETEHTHOIO OTHOINEHHS K
COOCTBEHHOMY (PH3UIECKOMY M MICHXUYECKOMY 3A0POBBIO;

IIOHAMAaHME IEHHOCTH IPaBHJI MHAUBUAYAIBHOIO M KOJUIEKTHBHOIO O€30IIaCHOTO IIOBEACHHA B
CHTYalHsIX, YTPOKAIOMIHX 30POBBIO H KH3HH JIONEH;

OCO3HaHUE MOCICACTBUI W HENPUATHS BPETHBIX IPUBBIYEK (YHOTPEOISHHUS aIKOTr0Jis, HAPKOTHKOB,
KypeHus); '

6) TPyA0BOro BOCIIMTAHMS:

TOTOBHOCTE K TPYAy, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYIOIo0He;

TOTOBHOCTh K AQKTHBHOM JEATEIBHOCTH TEXHOIOTMYECKON U CONHAILHOM HaNpaBIeHHOCTH,
CIIOCOOHOCTL HHUITMHPOBATH, INIAHUPOBATh ¥ CAMOCTOSTENBHO BBITOJIHATE TAKYIO A€ATEIBHOCTE;

UHTEPEC K pasiuuHeM cdepaM INPOGECCHOHAIBHON JEITENBHOCTH, YMEHHE COBEpIIATH
OCO3HAHHBIH BEIGOP GyIyIHeit mPoheCCHH ¥ PeaTH30BHBATE COGCTBEHHBIE KU3HEHHHIE TUTAHEL,

TOTOBHOCTB M CIIOCOOHOCTE K 06pa30BaHMIO M CAMOOOPA30BaHHIO HA IPOTHKEHMH BCEH HKH3HH;

7) 3KOJIOrHYEeCKOro BOCIIHTAHUN:

9KOJIOTHYECKH LENEC000pa3Hoe OTHOWICHHE K MPUPOAE KaK MCTOYHHUKY JKH3HM Ha 3eMJie, OCHOBE
€€ CyImecTBOBaHMA,

IIOBBIINICHAE YPOBHS 9KOJIOIHIECKOH KyIbTypEl: IPHOOPETEHHNE OIIBITa MJIAHHPOBAHHS TOCTYIIKOB U
OLIEHKH MX BO3MOXKHBIX TIOCIECTBHI 1S OKPYKAOIeH cpenpl;

OCO3HaHMeE IIOGANBFHOTO XapaKTepa SKOIOTHYECKUX IPOOIIEM M IIyTeH UX PEIICHHUS;

CIOCOOHOCTh HCIIONB30BaTh HNPHOOpETaeMBble IPH H3y4CHHH OWOJIOTHH 3HAHWUA W YMEHHS TpH
peiieHun npobneM, -CBA3aHHBIX C PAIMOHAIBHBIM IIPHPONOIOIB30BAHHEM (COOTIOAEHHE IPABHII
TIOBEICHHS B NPHUPOAE, HANPABICHHEIX Ha COXPAHEHHE DPAaBHOBECHS B DKOCUCTEMAX, OXpaHy BHJIOB,
3KOCHCTEM, 6uocheprl);

" "aKTHBHOE HENpHSTHE NEHCTBHM, NPUHOCAIIAX BPEeX OKPYXKAOMIEH IPHPONHOI cpene, yMeHHe
IPOTHO3MPOBATh HEOMArONpPUATHBIE JKOJOTHYECKHE IIOCIEACTBHS IPEANPHHMMAEMBIX OeHCTBUN U
[IPEOTBpaINaTh X,



HAJIM4YME Pa3sBUTOTO 3KOJIOTMYECKOrO MBILIUIEHHUS, 3KONOTHUECKOH KyIbTYpPHI, OIBITA ACATCILHOCTH
3KOJIOTHYECKOM  HAIpaBICHHOCTH, YMEHHMS  PYKOBOJACTBOBaThCS HMH B IIO3HABATENLHOM,
KOMMYHHKAaTHBHOH M COIMaNbHON MpPaKTHKE, FOTOBHOCTH K YYaCTHIO B MPAKTHYECKOM IEATEIBHOCTH
9KOJIOTHYECKOM HaIPaBICHHOCTH;

'8) HeHHOCTH HAYYHOT0 IO3HAHUN:

cOpMHPOBAaHHOCTE MHPOBO33PEHNUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3sBUTHs HAYKH
¥ OOIMIECTBEHHOH NpPakTHKH, OCHOBAHHOIO HA JHAJIOre KYNBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO
MeECTa B OUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOX M YUTATEIBCKOM KyIBTYPHI KaK CPEACTBA B3aHMOAEHCTBHUS MEKIY
JIOABMU U TO3HAHUS MHPA;.

NMOHMMaHue CcHenuQuKd OHONOIMH KaK HayKH, OCO3HaHHMs €& poid B (POPMHPOBAHHU
PAIHOHAIBHOr0 HAYYHOIO MBIIUIEHHS, CO3/AHAH LEI0CTHOTO MIPEeJCTaBICHUS 00 OKPYXaroIeM MHpPE
KaK O €IMHCTBE IIPUPOJIBI, 9€JOBEKA B OOIIECTRA, B IO3HAHUM IPHUPOIHBIX 3aKOHOMEPHOCTEH U peIICHUH
Ipo6IIeM COXpaHEHHUs IPUPOTHOTO PABHOBECHSI,

yOEKIEHHOCTh B 3HAUMMOCTH OHOJIOTHH U COBPEMEHHOMN IUBHIIM3ALUH: 00ECIIEYeHHS HOBOTO
YPOBHS Dpa3sBUTHS MEIUIHUHEL, CO3JAaHHE NEPCOCKTUBHBIX OHOTEXHOJIOTHMH, CIIOCOOHBIX peIaTh
pecypcHBie POOIEMEI Pa3BUTHS YEIOBEUECTBA, IIOUCKA MyTeH BBIXOZA M3 INIOGAIBHBIX 3KOIOTHYECKHX
npoGneM # obecIeueHns mepexofa K YCTOHYHMBOMY pPasBHTHIO, PAMOHAILHOMY HCIIOIB30BAHHIO
IPHPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKH3HU;

3aMHTEPECOBAHHOCTh B IIONYYCHHM OWOJIOTHYECKMX 3HAHWM B LENIX MOBBINCHHUA o0Ommei
KyJIBTYPBI, €CTCCTBEHHO-HAYYHOH I'PAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIHOHAJIBHOM IPaMOTHOCTH
obyuaronmxcs, GopMUAPYEMOi IIPH U3YUEHHH OHOIOTHH;

IIOHMMAHKE CYLIHOCTH METOJOB MO3HAHUSA, HCIIOTB3YEMBIX B 6CTECTBEHHBIX HAyKax, CIOCOGHOCTH
WCIIONB30BATh TIONyYAEMble 3HAHHA UL QHANH3A M OOBACHEHUS SBICHHMI OKpYXKaloIlero Mupa M
IPOMCXOJAIMX B HEM H3MEHEHHH, yMEHHe AenaTh o0OCHOBAHHbBIC 3aKTIOYEHHS HA OCHOBE HAYYHBEIX
(axToB ¥ MMEOMUXCA JAHHBIX C LENBIO MOMYYeHHs JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBPHO HCIIOIB30BAaTh OHOJIOTMYECKHE 3HAHMS [/ PelICHHS HpobieM B
peallbHBIX KU3HEHHBIX CUTYaIlHsAX;

OCO3HaHHWE IEHHOCTH HAYIHOH JEATENBHOCTH, TOTOBHOCTH OCYIUECTBIATH IPOEKTHYIO U
HCCIIeIOBATEBCKYIO A TENHHOCTh HHAUBHAYAIBHO U B rpynne;

I'OTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY O0pPa30BaHHIO H CaMOOOPA3OBAHMIO, K AKTUBHOMY
TOJIyYCHHIO HOBBIX 3HAHHH N0 GHOJIOTMH B COOTBETCTBHH C JXH3HEHHBIMH IIOTPEOHOCTIMA.

METAIIPEIMETHBIE PE3YJIBTATBI

) '”M'e/ranp'ei[MeTHme PE3YJIBTATEL OCBOCHMS YIeGHOIO npeaMera «bHONIOrHa» BKIIIOYAIOT: 3HAYUMEIE
s GopMUpOBAHKA MEPOBO33peHUS  00YYAIOIMXCS MEXIUCIHUIIIMHAPHBIE - (MEXIIPEIMETHEIC)
o0IeHayJHble MOHATHS, OTPAXKAIOUIAE LEIOCTHOCTD HayYHOM KapTHHBI MHpa U crneud(PHuKy METomoB
TO3HAaHUS, ACHONB3yeMBIX B €CTECTBEHHBIX HAaykaX (BEIeCTBO, 3HEprus, SBJICHUE, TPOIECC, CHCTEMA,
HayuHbIi (aKT, NPUHLOMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieAOBaHue, HaOIIOICHHE,
U3MCPCHHE, OSKCICPHMEHT U IpyrHe); YHHBEpCAIbHBIE Yy4YeOHble meiicTBUs (II03HaBaTeNbHbIC,
KOMMyHnKamBHme, peryJisTuBHBIE), obecnieunBaromue GhopMupoBanne GyHKIMOHATLHON IPaMOTHOCTH
¥ CONHAIBbHON KOMIETCHIUH OOYYarOUHXcs; CIIOCOOHOCTh OOYHAIOMUXCS HCIOJIb30BaTh OCBOCHHBIE
MEXTUCIUIIMHAPHEIE, MHPOBO33PEHUYECKAE 3HAHHI U YHUBEpCAIbHEIE VYeOHBIC JEHCTBHA B
[I03HABATENHHOM ¥ COMUANBHOMN MpaKTUKE.

' B pesynerare M3ydeHHs GHOJIOTHH Ha ypOBHE cpenHero obimero o6pazoBaHus y 00y4aroerocs
OynyT chopMHPOBaHBI IIO3HABATENbHBIE YHHBEPCATbHBIC y4eOHBIE IEeWCTBUS, KOMMYHHKATHBHEIE

YHHBEpCANbHEIE yUeOHBIE NEHCTBHS, PETYIATHBHBIC YHHBEPCATIBHDIC ydeOHble NeiCTBHS, COBMECTHas
JEATENBHOCTb.



MeranpeaMeTHblE pe3yJbTaThl OCBOSHHS MPOTpaMMEBI cpefHero o0imero oOpa3oBaHMs NOJDKHBI
OTpaXKaTh:

- OBJaicHAE YHABEPCAILHLIME y4e0HBIME N03HABATEILHBIME [eHCTBHSIMHE:

1) 6a30BbIe JOrHIecKHe QEHCTBHS:

CaMOCTOSTENILHO GOPMYITHPOBATE U aKTYAIU3UPOBATH IPOOIEMY, paCCManI/IBaTB €& BCECTOPOHHE;

- ICTIONIB30BaTh TIPH OCBOCHWM 3HAHWI NPHEMBI JIOTHYECKOTO MEBIIUICHUS (aHajgu3a, CHHTE3a,
cpaBHeHusI, knaccupukanuu, 0000IMEeHNs), PACKPHIBATH CMBICT OHOJIOTMYECKUX MOHSATHH (BBLACIATH UX
XapaKTepHBIE IPU3HAKH, YCTAHABIUBATE CBI3H C IPYTHUMHE IIOHITHSIMH);

OmpenensTh el NSITeIHOCTH, 3aaBas MapaMeTpbl U KPUTEPUU UX OOCTIOKCHHS, COOTHOCHTH
PE3YNBTATHI AEATENHHOCTH C TIOCTABICHHBIMH IISITISIMI;

KCIIOJIB30BaTh OMOJIOrHYECKHE IIOHATHS /171 OOBSICHEHUS (PAKTOB U SBJICHUM XKHBOU IPUPOIBI;

CIPOMTH JIOTMYECKHE DACCYXKHEHHS (MHIYKTHBHBIE, ACAyKTHBHBIC, IO AHAIOTMM), BBISBISTE
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pPacCMATPHUBAEMBIX SBICHHAX, (OPMYIHPOBATH BBIBOJBI W
3aKIIIOYCHHS; .

IPUMEHATh CXEMHO-MOJICIBHEIE CpEICTBa JUIS IPEJCTABICHHUS CYIIECTBEHHBIX CBsI3¢H H
OTHOHIEHUHM B M3y4aeMBIX OHONOTHYECKMX OOBEKTaX, a TakXe IMPOTUBOPEYHi pPasHOro poja,
BBEIIBJICHHBIX B pa3iM4HbIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

paspabarbBaTh IUIaH pEIICHHMS IpOOJeMBI C YUETOM aHa W32 HMEIOIINXCS MATEePUATBbHBIX W
HEMAaTEPUANBHBIX PECYPCOB;

'  BHOCHTh KOPPEKTHBEI B JIEATENHHOCTD, ONIEHUBATh COOTBETCTBHE PE3yIbTaTOB IENSM, OLIEHUBATh
PHCKH TIOCIIEICTBHHN JesTeIBHOCTH;

KOODAVHHUPOBaTh M  BBHIIONHATH pPabOTy B  YCIOBHSX PEATBHOTO, BHPTYAJIBHOTO H
KOMOMHHMPOBaHHOTO B3aUMOACHCTBYS, ‘

' pa3sBUBaTh KPeaTHBHOE MEIILICHHE IPH PEIICHIH KH3HEHHBIX IPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE ACHCTBHSI:

'BI4JETh HABBIKAMH y4eOHO-HCCIICHOBAaTENIBCKOM M IPOEKTHOH JeATeNbHOCTH, HABBIKAMHU
paspelneH s mpo6ieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY TIOMCKY METOMIOB PEUIeHHS
HPaKTHYECKHX 33/1a4, IPUMEHEHHIO Pa3IMYHBIX METOIOB IIO3HAHMS;

HCTIONH30BaTh  Pa3iNMYHBIE BHIBI JEATEIBHOCTH IO IONYYEHHIO HOBOIO 3HAHHS, €ro
HMHTEPIpETANN, HPeOOPa30BaHUIO U NPUMEHEHHIO B YIeOHBIX CHTYaIlUAX, B TOM HHCTe TP CO3/IaHIH
YIEOHBIX M COIMATBHBIX IIPOCKTOB;

dopMHupoBaTE HAy4yHBI THN MBIIUIEHHS, BIaNeTh HAyYHOM TEPMUHOJOTHEH, KIIFOUEBBHIMHU
MOHATHSIME X METONAMHE;

CTaBHTh H QOPMYIHPOBATh COOCTBEHHEIC 3a1a4l B 00Pa3OBATEIBHOM MEATENBHOCTH H XKU3HEHHBIX
CUTYyaIlHsX;

BBISIBILITh IIPHYMHHO-CICICTBEHHBIE CBS3M H aKTYAIW3MPOBATH 3aJauy, BBIABHUIATH THIOTE3Y €&
PEIIEHHUs, HAXONMTh ApPryMEHTHI [ [OKa3aTeldbCTBA CBOMX YTBEDXKACHHH, 3a/1aBaTh TapaMeTpE U
KPHTEpHH PEIIIeH s,

" aHANW3UPOBATH IOJNYYCHHBIC B XOJE PELICHHS 33JaYd PE3yJbTATH, KPUTHUECKH OLCHMBATH MX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MCHEHUE B HOBBIX YCIIOBHSX;

. 1aBaTh OLIEHKY HOBBIM CHTYAITHIM, OLICHUBATH NMPUOOPETEHHEBIA ONEBIT;

OCYIECTBIIATEL  LICJICHAIIPABICHHBIA IIOMCK TIEPEHOCAa CPEeACTB M CIIOCO0OB  JICHCTBHS B
IpO(QeCCHOHATBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M IMIPAKTHYECKYIO OOJIACTH KM 3HEICATENLHOCTH;

" YMETE HHTETpHPOBATH 3HAHMS H3 PA3HBIX IPEAMETHBIX 06IacTel;

BBIIBUI'aTh HOBEIE MICH, NpEJaraTh OPUIMHAIBHBIE [TOIXOABl U PEIIEHHs, CTABHTH HPOOIEMBI U
3a[1a4H, OIyCKAIOMIHe aJIbTePHATHRHbIE PEIICHMU.

3) pa6ora ¢ madopmanmeii:

OPHEHTHPOBATECS B PAa3IMYHBIX MCTOYHHMKAX HH(popMaiuu (TeKcTe yueOHOro mocobus, HaydHO-
TOIYJISIPHOM JTUTEpaType, OMOJIOTHYECKHX CIIOBAPSX U CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B



HHTepHETE), aHAMM3MPOBAaTh HHGOPMANMIO DPa3lIddHBIX BUAOB M (GOPM MPEACTABIICHUS, KPUTHYCCKHU
OIIEHHMBATH €& JOCTOBEPHOCTH K HEIIPOTHBOPEYHBOCTE;

dopMyIHpOBATh 3aPOCH] U IPHUMEHSTE Pa3IMYHBIC METOBI IPK IIOKMCKE B 0TOOpE OHOOTHYECKOM
uHdoOpMaIuy, HeoOXO0IIMMOM IS BEIIOHEHUS yIeOHBIX 3a1a4;

npuoOpeTaTh  ONBIT . KMCHOJB30BaHMA  HH(MOPMANHOHHO-KOMMYHMKATHBHBIX  TE€XHOJOIHH,
COBEPIIECHCTBOBATH KYJbTYPY aKTHBHOTO MCIIOIB30BaHMSA Pa3IHYHbIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BEIOHpATh ONTHMAILHYIO (OpMY IPEACTAaBICHHUS OHONOrMYecKod HH(OpMaIuu
(cxeMsl, TpadHKy, TUArpaMME], TaOIHIIBI, PUCYHKH H JPYTOE);

HCIIONH30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBa NpH pabote ¢ Guonormueckodl HHGOPMALMEN:
NPHMEHATH XMMHYECKHE, PU3NYECKHe H MaTeMaTHIeCKue 3HAKH U CHMBOJBL, Gopmyisl, abOpeBHATYpY,
HOMEHKJIATYPY, HCIIOIB30BaTh H MPeoOpa3oBHIBaTh 3HAKOBO-CHMBOIMYECKHE CPENCTBA HATJIAAHOCTH;

BIIafleTh HABBIKAMH DPACIO3HABAHHS W 3al(UTH HMH(popMmanwu, MHGopManuoHHOH 6e30macHOCTH
JUYHOCTH.

OBJ1aieHHe YHHBEPCAIBHBIME KOMMYHHKATHBHBIMH JX€iCTBHAMU:

1) oomenue:

OCYIIECTBIIATh KOMMYHHKALMM BO BCEX cdepax >XU3HH, aKTHBHO y4acTBOBATh B IHATIOre MIIH
JUCKYCCHHM 10 CYIIEeCTBY oOcCykmaemoil Tembl (YMEHHE 3alaBaTh BOINPOCHI, BHICKA3BIBATEH CYXKICHMSI
OTHOCHUTENBHO BEHINOJHEHMS IPeIaracéMoi 3a1aull, yYUTHBATh HHTEPECE] M COTTIACOBAHHOCTH ITO3UIHH
z[p'ymx'yf{a'cmnxoﬁ I¥iajora Uiu m/ICKycan);

pacrosHaBaTh HeBEpOAJIBHBIC CpPEACTBA OOINEHHUS, NOHHUMATh 3HAYEHHE COLMANBHBIX 3HAaKOB,
NPEANOCHUIOK BO3HHKHOBEHHSI KOH(GIMKTHBIX CHTyalMid, yMETh CMAT4aTh KOHQIHKTBI M BECTH
TIEPETOBOPE; '

BIIQJIETh PA3IMYHBIME CHOCO0aMH OOIIEHMs ¥ B3aUMOJEHCTBUs, NOHHMATh HAMEPEHHS APYIHX
JHOEH, TIPOSIBILATE YBAXXHUTEIBHOE OTHOIICHHUE K c06ecez[Hm<y 1 B KOPpPEKTHOH dopme q)opMyJIHpOBaTL
CBOM BO3pa’KCHHUS;

pasBEPHYTO H JIOTUYHO U3JIAraTh CBOIO TOUKY 3pEHHS C HCIIOJIB30BAHMEM S3BIKOBBIX CPEICTB.

2) coBMecTHAS JEeATCIBHOCTD:

MTOHUMATH ¥ HCIOJIB30BaTh MPEHMYIIECCTBA KOMAHAHOW U WHAMBUNYAIBHONU paOOTHI IPH PEIIEHUH
OMOJIOTHYECKOM TpoOIeMBl, OOOCHOBBIBATH HEOOXOZMMOCTh IPHMEHEHHsS TPYIIOBBIX  (opm
B3aPIMOI[eHCTBPI$I MpH pellleHnn yueOHOH 3a1aum; '

BEIOMpAaTh TEMAaTWKy M METOABl COBMECTHBIX JEHCTBHH C yquOM o0mMUX HHTEPECOB U
BO3MOJKHOCTEH KaXI0r0 WICHA KOJUICKTHBA;

IIpI/_IHI/IM&TB HEM COBMECTHOM JIEATEIBHOCTH, OPraHN30BEIBATL U KOOPAUHUPOBATE AEHCTBHS 1O €&
JOCTHIKEHMIO: COCTaBIIATh IUIAH JEHCTBUi, pacnpeleNiTh POJM C YYETOM MHEHUHM Y4YacCTHHUKOB,
00CyXIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

'OLlIEHMBAaTh Ka4eCTBO CBOETO BKJIA[a W K&KIOTO yYacTHHKA KOMaH[Ibl B OOIMH pe3ynbrar I0
paspaGOTaHHBIM KPHTEPHSM;

mpeJjiaraTb HOBBIE TPOSKTHI, OICHWBATH HMOCH C [O3WIMKM HOBH3HBI, OPHIMHAJIBHOCTH,
IPaKTHIECKOH 3HAYUMOCTH;

B OCYIIECTBIATh ITO3HTHBHOE CTPATETHYEeCKOe NOBEJEHHE B Pa3IMYHBIX CHTyallUsX, IIPOSBIATH
TBOPYECTBO M BOOGpakeHHe, GHITh HHUIMATABHDIM.
OBnageHue YHHBEPCAIBHBIMH PEryJ/JsiTUBHBIMH J€HCTBAAME:
1) camoopranmzanus:

KCIOJIb30BaTh OHONOTHYECKUE 3HAHUS Ul BBISBICHUS MpoOJIeM M WX pelleHHs] B XHU3HCHHBIX U
y4eOHBIX CUTYAIUAX

BHIOMpATh HA OCHOBE OHOJIOTHYECKMX 3HAHHM IICJIEBHIE W CMBICIOBBIE YCTAaHOBKM B CBOUX
IEHCTBUAX ¥ IHOCTYNKaX II0 OTHOIICHMIO K JKUBOM IIpUpOJE, CBOEMY 3IOPOBBIO H 3I0POBBIO
oxpyncalonmx

' caMOCTOSTENFHO OCYIUCCTBIISTh MTO3HABATENbHYIO AEATEIHHOCTD, BBIIBISATE IIPOOJIEMBI, CTABHTh H
dbopMyIMpOBaTh COOCTBEHHBIE 3a7]a9 B 00pa30BaTeNbHON ACSITENLHOCTH U KU3HEHHBIX CHTYalHIX;



- CAMOCTOATENIBHO  COCTABJIATh IUIAH PpCHICHHS MPOOJIEMBI C Y4&TOM MMEIOINUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH ¥ IPENOYTEHHH;
JIaBaTh OLICHKY HOBEIM CHTYAI(HIM;
pacIupATH paMKH y4e0HOro IIpeaMeTa Ha OCHOBE JIMYHBIX IPEAIIOUTSHHIH;
AeNaTh OCO3HAHHBIA BEIOOP, apTyMEHTHPOBATH €T0, OPaTh OTBETCTBEHHOCTD 32 PEllIeHHE;

~ OLICHUBATh PUOOPETEHHEIH OIBIT,

CII0COOCTBOBATE (YOPMHUPOBAHHMIO M IIPOSIBICHHIO IIAPOKOH SPYIHIMH B PasHBIX OONACTAX 3HAHH,
TIOCTOSHHO ITOBHIIIATH CBOH 00pa3oBaTe/IbHBIH U KyJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIB:

7laBaTh OLECHKY HOBBIM CHUTYalHsIM, BHOCHTb KOPPEKTHBHI B JEATCIBHOCTH, OI€HHBATH
COOTBETCTBHE PE3yNbTATOB IEIISIM;

" BIAJETh HABBIKAMH IIO3HABATENbHOM pPE(NEKCHH KaK OCO3HAHHUS COBEpIIAEMBIX NEUCTBHM H
MBIC/IMTENBHBIX HPONECCOB, MX PE3yNbTaTOB W OCHOBAaHMM, HCIIONB30BaTh NPHEMBI pedIIeKCHH I
OLICHKH CHTYallMM, BEIOOpA BEPHOIO PEICHHUS;

YMCTb OLCHHBATh PHCKH ¥ CBOCBPEMEHHO IPHHUMATH PEILICHHS 10 HX CHIKEHMUIO,
IPUHAMATE MOTHBBI ¥ apIYMEHTHI IPYTUX IIPH aHAJIH3E PE3YJILTATOB JESITEIbHOCTH,
3) npuHsATHE cefst U APYIrUX:
" IpUHUMATH ce0s, TIOHMMast CBOY HEJOCTATKH M JIOCTOMHCTBA,
- IPHHAMATh MOTHBBI M APTYMEHTHI APYTHX [IPH aHAIU3E PE3yIIbTATOB AEATENLHOCTH,
IIPU3HABATH CBOE MPABO M PABO APYTHX HA OIIHOKH,
Pa3sBHBATh CIIOCOGHOCTH IOHUMATE MUD C ITO3HIHH JIPYTOTO YETOBEKA.
HPEJIMETHBIE PE3VJIBTATHI

“IlpesMeTHBIE pe3yNbTaThl OCBOGHHS —COINEPIKAHHS yuebHOro mnpemmera «bHomOrHs» Ha
YrIyOnéHHOM YpOBHE OPHEHTHPOBAHEI HA OBECICUCHHS IpodHIBHOTO O0ydYeHUs OOYHAIOITHXCS
Guororny. OHH BKJIIOYAIOT: CHENUGHUECKHE Ui OGHOIOTHH HayYHBIE 3HAHUA, YMCHHI U CIOCOOBI
ACHCTBHM IO OCBOCHHMIO, WHTEPIPETALMM H NpPeoOPasOBAHHMIO 3HAHHI, BHABI IEATCIBHOCTH IO
TIOJTYHMEHHIO HOBBIX 3HAHUM M MX [MPUMEHEHHMIO B PA3]IMUHBIX YUEOHBIX, 4 TAKKE B PEAIHHBIX KH3HECHHBIX
curyanusx. [IpeaMeTHble pe3yTbTaThl NpeaCTaBIEeHE! 10 TOJaM H3yUeHH S,

~‘IlpenmerHbie pe3ymbTaThl OCBOeHHsS ydeOGHOro mpemMmera «Buonorms»y B 10 ruacce JIOJKHBI
OTpaKaTh:

CHOPMHPOBAHHOCTD 3HAHUH O MECTE M PONM GHONOTHH B CHCIEME ECTECTBEHHBIX HayK, B
(opMUpOBaHEHE eCTECTBEHHO-HAYYHOH KApPTHHEI MHpa, B NO3HAHWH 3aKOHOB IIPHPOMALI U DPEIICHUH
IpoGieM PpalMOHANBHOTO MPHPOAONIONL30BAHAS, O BKJIANE POCCHHCKMX M 3apyOeKHBIX YYEHBIX B
pa3BuTHE OHOJIOTHH;

' ’BIIAICHHE CHCTEMOH OHONOIMYECKMX 3HAHMH, KOTOpas BKIIOYACT: OCHOBOTONATAIOIIHE
OHMOJIOTHYECKHE TEPMHHBI M TOHATHS (KU3HB, KICTKa, OpraHmsM, MeTaboliu3M, TOMEOCTas,
CaMOPETYNAIMSA, CaMOBOCIIPOM3BEICHHE, HACIENCTBEHHOCTb, W3MEHYHMBOCTh, DOCT WU Pa3BUTHE),
Guonorugeckue TeopuH (KIETOYHAs teopust T. Illsamma, M. Illneiinena, P. Bupxosa, XPOMOCOMHAs
Teopus HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. Baswiosa — o IEHTPax MHOrooOpasus H
HIPOUCXOMICHAS  KYJIBTYDHBIX DAacTEHHii), 3aKOHBI (EIHHOOOPA3HsA IOTOMKOB MEPBOIO IIOKOJICHH S,
PACIIEIICHHS, YMCTOTBI raMeT, He3aBUCUMOTO HaciexoBanus I'. MeHmensl, rOMOIOrHIecKHX pPSAIOB B
HacnencTBeHHO! n3mMenunBocTr H. Y. BaBuiosa), mpHHIANED (KOMILTEeMEHTAPHOCTH);

BIaJICHUC OCHOBHBIMH METOJaMHM HAYYHOIO IIO3HAHHS, HCIONB3YEeMBIX B OHOJOTHUECKHX
HCCIICAOBAHUAX KHUBEIX OOBEKTOB (ONMUCAHUE, H3MEPEHHE, HAGTIOACHHE, IKCIEPUMEHT);

YMCHHE BBIICIITE CYMIECTBCHHBIC IIPH3HAKH: BHPYCOB, KIETOK NPOKAPHOT M 3YKapHoT,
OIHOKIETOUHBIX H MHOTOKJIETOTHBIX OPraHW3MOB, B TOM 4HCIIe GaKTepuii, rpu6oB, pacTeHMH, HUBOTHEIX
M HCJIOBEKa, CTPOCHMA OPraHOB M CHCICM OPTraHOB DAaCTCHHHM, XXHBOTHBIX, YETOBEKd, IPOLECCOB
KUSHCHCATENIBHOCTH, MPOTEKAIOMMX B OPraHA3MaX PacTCHHH, XHBOTHBIX M YEIOBEKA, GHOMOTHYECKHX
TPOLECCOB: OOMEHa BEMECTB (MeTaboNU3M), MpPEBpALICHUS SHEPruu, OpOXEHHS, aBTOTPOPHOrO U



reTepOoTPOGHOrO TUNOB THTAHHA, (OTOCHHTE3a M XEMOCHHTE3a, MMTO3a, Meif03a, raMeTOTeHesa,
3MOpHOTeHE3a, OCTIMOPHOHATBEHOTO Pa3BUTHS, PAa3MHOXKEHHS, HHAMBHIYAILHOTO Pa3BHTHS OPraHA3Ma
(OHTOreHesa), B3aUMOJEHCTBHA I'€HOB, TETEPO3KCa, HCKYCCTBEHHOTO 0T6OPa;

YMEHHE yCTAHABIMBATE B3aUMOCBS3H MEXIy OPTaHOMJIAMH KIETKH M MX (yHKIHAMH, CTPOCHHEM
KIETOK pasHbIX TKaHed M WX (YHKUMAME, MEXTy OpraHaMi M CHCTEMaMH OPraHOB Y pPACTCHHIA,
KUBOTHBIX M Y€JIOBEKA U MX HYHKUHMAMH, MEKITY CHCTEMAMH OPTaHOB H MX DYHKIHAMHM, MEXIY ITalaMu
OOMEHAa BeINECTB, OSTalaMM KJICTOYHOIO LMKIA M OKASHEHHBIX IHKJIOB OpPIaHA3MOB, STalaMu
3MOPHOHAIBHOTO PA3BATHUSA, TEHOTHIIOM H (EHOTHIIOM, GEHOTHIIOM U (aKTOPaMH Cpebl OGHTAHU;

YMCHHE BBIABIATH OTJIMYUTENBHBIC IPU3HAKH JKHBBIX CHCTEM, B TOM YHCJI€ PACTCHHE, IKUBOTHBIX U
YeIIOBEKa;

YMCHHE HCIIONB30BATE COOTBETCTBYIOLIME APryMEHTHI, OHOJIOTHYECKYIO TEPMHHONOTHIO W
CHMBOJIMKY JJil NOKA3aTENBCTBA POACTBA OPraHU3MOB PA3HBIX CHCTEMATHUYECKHX TPYIIIT;

YMEHHE pewmats OHOJIOTMYECKHE 3a/ladd, BBIABIATH IIPHYAHHO-CIIEACTBEHHBIE CBA3H MEXTY
HCCIIETyeMBIMM OHOIOTHYECKUMH TIPOIIECCAMH H SBJICHUAMHE, ACATh BRIBOIB M IIPOTHO3bI HA OCHOBAHHH
IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINONHATE JTAOOPATOPHBIC M NMPaKTHYEeCKHE PaGOThl, COGIOAATH MpaBMiIa NPH paboTe ¢
y4€OHEIM U J1a60paTOpPHBIM 060PYIOBAHHEM;

YMCHHC BBIIBUIATL TMIOTE3BI, IPOBEPSTH UX OKCHEPUMEHTANBHBIMU CPENCTBAMH, (HOPMYIHDYS
NeJb UCCNIEN0BaHNS, aHAIN3UPOBATD IOyYECHHbIE PE3yNbTaThl U JEIATh BHIBOIBL;

YMCHHE yJacTBOBATh B Y4eOHO-HCCIIEIOBATENECKOM PaGoOTe 10 GHONOTHE, SKOJIOTHH ¥ MEIHIHHE,
NPOBOAMMON Ha Oase WIKONLHBIX HAy4HBIX OOWIECTB, M MyGIMYHO IPEJCTaBNIATh [OYyYCHHBIE
Pe3yNbTaThl HA YYCHUIECKUX KOH(PEPEHITHAX;

YMCHHC OLCHHBATH 3THYECKHE aCHEKThl COBPEMEHHBIX MCCIECHOBAHHH B O6IACTH GHONOTHU ¥
MEMIMHEL (KIOHHPOBAaHHME, HCKYCCTBEHHOE OIUIOZOTBOPEHHE, HAIPABIECHHOE H3MEHEHHE ICHOMA M
CO3JaHHE TPAHCTEHHBIX OPraHH3MOB);

 ymeHue OCYIICCTBIATE OCO3HAHHBIA BHIOOp Oynymeil NpodecCHOHAIBHOH IEATENPHOCTH B
0061acTH OHONOTMH, MEIULMHEL, OHOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOTO XO3MHMCTBa, IUIICBOM
NPOMBIIUIEHHOCTH, YTIyONsSTh II03HABATENBHBI HHTEPEC, HANPABICHHBIH HA OCO3HAHHBIA BBIOOp
COOTBETCTBYIOMICH NPOGECCHH U IPOJOIDKEHHE GHOIOTHYECKOTo 06Pa30BaHMUS B OpraHH3aIUIX CPeIHero
NpoheCCHOHANBHOIO M BBICIIETO 06Pa30BaHHS.



£l

0 01

NNV JIOII Ol §00Vh O4.LOThUION JAII90

swadd sonadoo g

Ll

KNIOIFOHQ EBXOOhUISLHUD U BHIOIOHXILOH]

o

gOWeNHRIdO BHUIDAID))

Sl

BAOHOI3h BIULIHA |

b1

O | <t <t | —

HLOOYHhHOWEHN NHOOEQOEO&OM&M

el

]
—

HLOOHHIMIOIIIOBH NHOONQDEOEOM&M

e |

S0

d0WeHHRIdO HID0IHhHOWNEH
U ULOOHHIMLOYOIORH O BIARH — BIULOH |

Il

¢l

gomerHeIdo onLndeed U OMHIOXOHWER

|

gowerHeIdo MMIDHAQ ¥ suHo0d1))

LA INTUTT HITHHOHEW K

$o

LA 4 99 BuIesHIread
1 UIeWdO(HI BRHHOE 10Tl OB ]

ML
€ urIdone ouHamedaad 1 41001108 HOWQ()

\O

ML HMIDIHAGD ¥ onHo0dL)

IDLLOIN BUNEEHHRIdO KeXOOhHWHY

¢0

LI BKUIoIrongq

OUHORAEH XH H IINOIOHD SI9dNK

BMACH M) KHIOKOUq

— NN <t |

199d£5ad
JiqH4IraLegocedgo
(sragoddun)

_ d19HHOd LI

1aroged
IMMIIRHLINR]]

19.000ed
01309
d19HIIr0d1LHOY

400€h 09 LYIhHUIN0Y

19unediodu
WAL M "gordreed JMHEIOHOWHR ]

/I g\

JIVITA 01

AUHVHOJUH VI JOXDThULVINIL



: msmmwoqo:ooﬁw eroged sendozedogeyr
“MHJ ¥ )HI7 1910 SI9E0HUIINAT]

MMITUIAL — WIS BIIOIMIDG OEQQFNEQLQO

MMI70ga1IrIA
— IDLLOIMN BALOAIIOE SMMOOhHHRIA()

d0MIdQ
UUNNHAQ U KUITeXHQHOLI “Bd10H09))

$0

«HAIIedd XITHHIE.LOORE) OI9MIONON 9 HOMIf3Q
suHaxAdeHg(» eroged sendoredoge|s
"IIQ — KILIN BALININE dMMOdhUHRIA(Q

a1r0d KeNOORHIOIOUQ
XM “HMLIIN BALONINE JI9HAIRdoHHA]

MILIIN 410D HUNIIhHNHY

¢o

«(dIm
‘ounegoduiApudinon sonarennHadodpdur

‘cadoodrxorre ‘sudediorenodx)

HAIOI'0MQ HOHROLIIN 90T0LaN

QUHOBALY» B1OgRd KexooruINed|] ‘HHIOLOH]
HOHROIJIN ¥ HOHABIAXOLOW IMITOLIA]

BHA0SL BEHROLAINY
"INIAIN BHHOhAEH M BULIIAN10 ¥udoIop]

WOLOM) XI98MX KHITeenHelIdo Kedonaod g

BELOHOH) XH H ITWALOUWD S99

BALOJIIQO 0JOHHOWadH00 91o8h
MeX M BMARH KRHONSIIINOY MeX KHI0IIOuq

199d£dod
JIqHIIrdLegocedgo
dradoddun
oﬁmnghzg.m

BAHOhASH
BLR]

19Loged

SHMIIRHLIRd]

19Log9ed

rqHarrod.LHoO)|

0.190g

4008h 09.1I9hHIL0)]

exodf ewa g,

IOVILN 01 AMHVIOdUHVI'T AOHhOJdAOHI




sendoredoge][ "BWEUIIOQBLIN OJOHROLIIY

ouIAd]Y ¢V HHIDIHAD H ommo.,__omeo

ﬁ H m
W 50 | puniead donxedex niaHanIeIHOWdO D 14
| | «(1agerrerey vy meeruwe adowndn
: €H) 40LHOWNAo(]) HLOOHEULNE YONOORHLUIBLIEY
ouHoRAe)]» e1o0ed sendoredoge] ‘da10dMmIod $T
BHOWQO LK | "BWEAKOQBLOW [MHOOLD
| 06l — BUNBIUWHOOUL U BUIEIHWHIOY :
o - «gowenneldo xiausureed Yorart BHHA0d1D
S0 ouHoORAs» BLoged BeHdoredoger ‘LoudeiLe €T |
_ Molamry exuioudoryedex xeHarainHgRd) _
edrs HMIHAQ ¥ JUHI0AL) w7 4,
ILRIN [MrHoHeIdo OIIHHRAQWONSL] 1z
«XBIIAIN XITHILALULORd € BEMIIOWERLIIT
) U BEUIIOWERITI QUHBHOLLD» Bloged
50 seHdoredoge] '[rrLoRI ‘UHdTHOXOLAN 02
JIDILOIN 19THOHBIdO SI9HWOHOLERAIIO] |
«XBMIAIN XIHIIALHLoRd € IINERIIIIOLAI
S0 BHHOKALY OHHORAS)]» 8100ed BexdoRHINed] | 61
“IDLAIN 9YHOHRIdO JIIHHRAQWOWOHI()
LI Ledenie Hr9H100HXdag0] | 81
«19HRdQWON HOBROLAIY
S0 S10H08) JUHIRAE)]» BLOgRd Kexoonuided]| Ll
*FDLLOIN HOMOShHLOHdRNAE OMHAO0AL))
BIIOIY BBXOSRMLOMARNOd] [ "MOLAIN MK ], 91
HUIOrOMQ HOHAAINALD [MIOLIJN I
mirnoarod ‘mimwolnndxonedl
‘IDIMINOHAI 19T70L3A MHIY s¥HedodHHIDID)) 4
(0 1H) M1edo0PrdLYHEOANAH .

«gowennrIdo XigHRUIrERd NOIAIN
€U XITHHILAYIIE “LOIrDI XI9GOHUSINAH




unHoLoRd “XITHLOFIK

,
|
M ‘eodolroh KUHREAIrogee oI9HoAdug 0y
‘ o «eokdug HIRYOW SUHETE0)) BLOgEd o
S0 ERMOSRMINEd] [ ‘1arucedell JI9HIRIUIQO 6€
U MHEK I9NdO( S19HAOIANIOHE — 190Adug |
LoudedAe A 90HAI _
uHOdoNe IMNEUHEXIW JIIHABILAMIIOJA] 8¢
loudexke | |
1 roudexodn A eWOHAI ¥uNIREMHRIA() Lt
B0 9EALHHOOHUQ 4
wooogud I1f0 ] LOIOMNOHUINE dHHed0dUIr0)] 9t
4IBLE 90 U BUNBIOHed |, S¢
MHJ €91HHMO YI9HRHdIeW — BHIIHAYOHed | y€
BEOLHU) OIOHRMAIBIN HUIDIRSJ €€
I9ERIHHO
-@ v BoHHOIOdI BLOGRd (] V €9IHK)) €
‘goHorodn eLHOMIEd1 o10HHRdgWON BHIdOHC
BHOWQO OIOXOJRHLAIAOHE
MIreLE ‘[MnerHeIdo d19Hgodey 1t
«BUHRXI9Y ¥ BUEOX0dQ d099am0di
ounonged)» eioged serndoiedogeyr 0€
"‘suHaX0dQ 19rHg ‘19INerHRIdO d19HgodeRHY
«BEOLHHOOWOX
S0 U BEILHUO0L0( 90909110d11 duHIHgRA)» " 6C
eroged seHdoredoge]( *€OLHHOONDY
€LHHIOLO(D 87
41031194 BHOWQO K1 Hi9H(podioigy LT
19dOLMQUIHM-FNIIQ U 19dOLRgHINR-HNId] 9T

. «XEMLaIN XIYHLOEIDK M XI9HIIa1HLoed
g erodorrod eruoxodan kuHAI ISR
OJOHgHIRIHIWdAO) OMHIRAE}]» BLOgRd




] i gomenHeIdo A g1o0m1ad Ldomoned], | 8<
_ BXOHOLOk “ Jc
m Y XISHLOEIDK XITHROHOEEOL QUHEXI]]
w gowenHe1do ouHexa]y m 9¢
! BYOH01:0h BWALOHO KeHdIraludeaomu] |
"XITHLOGMX XI9HhOHOSE0! OHHBLHU] | §5
W HOWEHHRIA0 OUHBLH] | bs
_,v, gomenHe1do OMHINHE]] €G |
gowenneIdo eral edon 4S
«BUHALORd
S0 0J090)19€11 g0HRIdO MHORASY]» BLOgRd IS
seHdoredoge][ ‘aoHRIdO MWALOK)) ‘[gHEIA()
«XI9HLOEIX
S0 HOHEML dMHOhAE]]» vLoged seHdoredoge[( 0S
"BMOHOLoh ¥ XIJHLOSIX HHEM J,
) «AUHALORd HOHRML SHHORASH]»
50 eroged sendoredoge[r ‘uuHALORd HHRA], ov
Q0L QOHHTD MeX WernHeId() 8¥
MOIAIN BINHII OJOHHIHEMK BUNBIAIS Ly
«(xeredemodnodiun X199010.1
) BH) BYAL eXI19d0Y BIHRHON XBALII g
50 BEOLMI QUHAYOIrge» vioged ¥endoiedogeyr o
"EQHIDIOLUII ¥ £OHMMOHARY] "MOLAI MK T,
€OLUN — IDILOIN SHHALA[] Sy
«xeredenoduodyum
S0 XI99010.1 BH NOOOWOdX SMHORAE» by
eroged serdoredoge][ ‘1awoocomody
MHI €o1umd MigHbudIR)y €y
MOLLOINE IDMAT FIHHOHEMYY o
OHMIIHMI'OW ¥ HAIOIOHQ € HAIOIOHXJILOHBE] v




SL

S0 , I ‘g0MeHeNdIl KUHREOTOLOBH HLOOHAOWOHONEE
W «IMHBEOYOIO0H XIOOhUIOHAI 14900
S0 | I xex erudoeodiy» eroged sendoredoge|r vl
, ‘WIULOHAI 19IFOSWHD U BULKHOI SIIHEOHI()
MIABH MeX
! IDINIOHAI Buingeed U KMHAIrg0HB1) BMAOLOY] tL
B ~ «yuHowoRd XUIMOME BHHOXOHWERd
S0 I goHeldo sunaod1iH» vroged endoiedoge[s L
‘HuHoLORd oHLudeed U QMHDKOHNER ]
«XITHI0€IDK XI9HhOHOFEOI HomIdrrodes
S0 I BA10OX) g0oMeHeNdI SHHOLGKIAg» BLOgRd 1L
seHdoredoge][ ‘X19HLO0gMX ouLugsRd U 100J
HOMLOUIr X19gonmarodes
! €M JoHBIL U g0He1dO BYITRIes 0
€9HOIOLHO
I — goWenHeIdo auLngsed QOHIURATUEUTH]] 69
«xeredemodnodyum X9g0101
) BH OLAIN XI9401r01I KHH0dL) QUHIRAE»
50 I eroged yerdoredoge][ “YOLIIN XI940LOL 89
oningced U ouHed0gRdQ() "EQHITOLINE |
I COMIN L9
I OMHMKOHWERd 908010 | 99
I gowerHe1do kuHMoHNeRd Iando 9
©J090Loh U XITHLOEIDK BINOLOUD
I KeHHUAMOXHE M BUNEBIATSd BeHIIredOnA | ¥9
I gomenHe1do A sunsrAI1ad u aroonmkedree €9
I BMOHOIOh BINOLOMO BEHHAWNW]] 9
I gonerHeIdo A prHimeg 19
1 gomenneIdo A SHHAIAIIIg 09
| . €090k M XITHLOGHX 6

XI9HhOHOY9EO0II BWOLOHD EwmuomomOQM




S0 I KeXOOhHINRd] | *4LO0SMhHOWEN KBHHOUIBLAJA] 68
9ILI0GMRHIWEN KRHEULEHUQWOY]
[ "JIO09URHINEN BEXOORUITULIOHS | 83
«yogudy youHourendes
1 ersd oloHHOMITeUded SHHI0dI00] |
) "HIO0SMEHIWEH HOHHOMITRAUDHUIOW
50 ! H2190HdOWOHOMEBE SUHBEOT IO L8
vroged sendoredoge]  ‘seaudx
seHHOMIIeHdRd H WEd HIaHHOMIEHdRY
I 9IJ09MRHINEN BEHHONIENH (DU OJA] 08
H100GMEHOWEN
! 19irug ‘goNeHendl ILO0GURHONE]] 58
BYOHOIdRh M XISHLOIMY ‘UrHAL1oRd
! kuLngeed 9arod LHOY HIDIOORHIOHD | v8
I RIWNOLOMD KRHIOOLM M) HLOHD | €8
I BIfOLI BMHMLIHO | 78
I HIOOHHIELOWIIOEH BHAOdL BeHWOoOWOodY 18
I g0MeHEHd OMHRIOIOIrOBH QOHHIITIIN) 08
BAHRARITAdNO
I OJOHYUAQUINY I980HO0 SMMOSRAIONOLH]] 6L
«iairrdogodry A suHRaRIIOdNO 0JoHTHdQHIAY
S0 I gorerarAead ouHoRAE)» BLOgRd 8/
KeXOORULYed] | "onHednmodyo sorrndouinjy
OnHed0dHHUWOY
' QOHIrOLISY] oHHREHITAdNO ddmoIAduenireHy L
BUHeAHIAdNO
L OJOHIHUAQUIOHOW IISO0HO0 WNOOhHIONOLH]] oL
Jarugoeodr A

BUHRAHITIOANO 010HTUdQUIOHOW go1erdrrAsod
ouHARAEY], tLoged ¥exOoRHINRd]]
*OMHREUIIAMID SOHTHAQUIOHOTA]




WHUHRHE KUITREULRIWILOND

‘QUHIMQ0Q0 ‘oOnHado1d0]] “ModA rianadaso

01

e

WHJIOI'OHXILONG SMMOHUIHIISJA

ENdoHOKHY KEHHOI U KBHNOdOWodY

ot
001

HUIOKOHQ
YOMOORHIQ1HHD KHHOIgedlIH SITHIOHO()

66

S0

«HHIOL'OHX310HQ 40IM39.90 OEEDHKAMSVV

eloged gexosruINed]| ‘ealorogenodr
q1roedL0 U BMARH ¥eX EUIOIOHXILON]

wﬁ

209d4£0ad XMMOORHIOHAI
OMHPHOLIIOIION H QUHIBAEH ‘OMHOHRAX0))

L6

«yuHaLoed exanaund]»
eroged BexOSRHINEd]] "XITHLOEMX
1 HMHALoRd MHIDISI) BUHAXUIOO]]

96

¢o

«HUHALORd HUIDISIGD
g070LOW SUHAhAE]» eroged seHdoredoge](
‘191009ed HOHHOMIDIAIA) IIIOLIJA

$6

S0

«XIIHLOFGIX

xuHImewor YYodon u uuaaLoed XI9HdA191rAN
go1doo ouHoRAel» eLoged kendoredogers
"MHIAL) BULEHOL JIIHEOHI()

¥6

BA39OIOh HUHRLII0gRE
XUNOOhHLOHAI MHHORAI H HUHAIIedgLoradn
g IMUIOHAI HOMOHHIIUTTONW OUHOLEBHE

€6

HHLOHAI HONOHUITUTOW [ITOLI]

6

S0

«yoHgOL0Y0d EMIrEHE H SOHHAIEBIO0)»
eroged kexoorHINed[ ] "BXog0Iroh BIHUISHD |

16

PXMIWNOHAINIIE H BIULIHOINIC
"2020T0d1I OJOHHOHITRLAW HLIOHAOWOHONRE

06

| ﬁxm%%:&:o&.ss XI98010.1
eH) rugocody A HHIBLAIAD vloged




¢el

01

HNINVJJIOdII Ol 400Vh O9.LOThUION FAI90




